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Introduction 


Through the medium of its Continuing Bibliography Program, NASA regularly dis- 
tributes bibliographic summaries. Each of these bibliographies contains a compilation that 
represents the results of a thorough review of the current literature on a particular subject. 
The subject of each bibliography is selected on the basis of its direct relationship to cur- 
rent developments in the space program, and in response to a clearly established interest 
on the part of aerospace specialists. 

NASA SP-7009, “Lasers and Masers”, is the latest bibliography to be distributed 
under this program. It presents a selection of annotated references to unclassified reports 
and journal articles announced in Technical Publications Announcements (TP A) and Sci- 
entific and Technical Aerospace Reports (STAR), and in International Aerospace Abstracts 
(I A A). The scope of coverage of NASA SP-7009 is extensive and references to all major 
studies associated with the research on, and development of, lasers and masers are included. 
Special emphasis is given to laser and maser applications as they relate to ranging and 
communications systems, astronomy and optics, and metalworking. Pertinent references to 
fundamental studies devoted to the physical and electronic properties of lasers and masers, 
as well as their function and performance, are also included. 

Each entry in the bibliography consists of a citation and abstract. The listing of 
entries is arranged in two major groups. All report literature references appear in the 
first group and are subdivided according to their date of announcement in TPA or 
STAR. The second group contains all published literature references subdivided according 
to their date of announcement in IAA. All reports and articles cited were introduced into 
the NASA Information System during the period January, 1962-February, 1965. Supple- 
ments to this bibliography will be issued if user response is sufficient and future references 
accumulate to an acceptable level. 

A subject index and a personal author index are included. 


AVAILABILITY OF DOCUMENTS 


TPA Series (N62) and STAR Series (N63, N64, N65) 


NASA documents listed are available without charge to: 

1 . NASA Offices, Centers, contractors, subcontractors, grantees, and consultants. 

2. Other U. S. Government agencies and their contractors. 

3. Libraries that maintain depositories of NASA documents for public reference. 

4. Other organizations having a need for NASA documents in work related to the 
aerospace program. 

5. Foreign organizations that exchange publications with NASA or that maintain 
depositories of NASA documents for public use. 

Non-NASA documents listed are provided by NASA without charge only to NASA 
Offices, Centers, contractors, subcontractors, grantees, and consultants. 

Organizations and individuals not falling into one of these categories may purchase 
the documents listed from either of two sales agencies, as specifically identified 
in the abstract section: 

Clearinghouse for Federal Scientific Superintendent of Documents (GPO) 

and Technical Information (CFSTI) U.S. Government Printing Office 

Port Royal Road, Springfield, Virginia, 22151 Washington, D.C. 20402 

Information on the availability of this publication and other reports covering 

NASA scientific and technical information may be obtained by writing to: 

Scientific and Technical Information Division 
National Aeronautics and Space Administration 
Code ATSS-AD 
Washington, D.C. 20546 

Collections of NASA documents are currently on file in the organizations listed on 

the inside of the back cover. 

IAA Series (A63, A64, A65) 

All articles listed are available from the American Institute of Aeronautics and Astro- 
nautics, Technical Information Service. Individual and Corporate AIAA Members in the 
United States and Canada may borrow publications without charge. Interlibrary loan 
privileges are extended to the libraries of government agencies and of academic non- 
profit institutions in the United States and Canada. Loan requests may be made by mail, 
telephone, telegram, or in person. Additional information about lending, photocopying, and 
reference service will be furnished on request. Address all inquiries to: 

Technical Information Service 
American Institute of Aeronautics and Astronautics, Inc. 

750 Third Avenue, New York 17, New York 

For further details please consult the Introductions to STAR and IAA , respectively. 
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1962 

TPA ENTRIES 


N62-11348 National Bureau of Standards, Washington, D.C. 

PAPERS ON THE SYMPOSIUM ON COLLISION PHENOMENA IN 
ASTROPHYSICS, GEOPHYSICS, AND MASERS | BOULDER, COLO., 
JUNE 16, 1961 1. 

Dec. 1961. 30 p. 

(PB161625, NBS Tech. Note 124) 


CONTENTS: 

1. ASTROPHYSICAL PROBLEMS. Michael Seaton {University 
Coll., London). p. 3-9. 

2. COLLISION PROCESSES IN THE HIGH ATMOSPHERE. 
A. Dalgarno (Queens U., Belfast). p. 10-19. 

3. SOME PROBLEMS: CONNECTEP WITH THE ANALYSIS OF 
THE STRUCTURE OF THE SOLAR ATMOSPHERE. Charlotte 
Pecker (Inst, of Astrophysics, Paris). p. 20-30. 


N62-13148 Electronics Research Lab., U. of Calif., Berkeley. 

PARAMAGNETIC MASER OSCILLATOR ANALYSIS. 

S. Wang and J. R. Singer. Sept. 8, 1962. 22 p. 1 1 refs. 

(Contract AF 49(638)102) 

(Inst, of Engineering Research Series No. 60, Issue No. 402; AFOSR- 
2340) 

A physical and mathematical description of a maser oscillator is 
given with particular emphasis upon explaining the structure of the 
output line shape. Several approaches to the problem are taken. A 
qualitative description of the motion of the spin vector is followed by a 
derivation of the equations pertinent to the interaction of a tuned cir- 
cuit (microwave cavity) and precessing spins. The resultant equation is 
nonlinear. Approximate solutions are given, and these are plotted as 
output amplitude vs. time. In addition, the equations are solved with 
numerical solutions for specific experimental conditions by means of a 
digital computer. The field-swept oscillator line shapes are explained 
by the analysis, and the steady state oscillator is described as well. 

(Author Abstract) 


N62-13916 Technical Research Group, Syosset, N.Y. 

RESEARCH ON PROPERTIES OF LASER DEVICES. VOL. II: 
APPENDICES. 


R. Daly, G. Gould, G. Grosof, B. Hammond, S. Jacobs, R. Martin, 
M. Newstein, R. Rabinowitz, J. Sjoblom, N. Solimene, R. Targ, and 

S. Winsberg. July 2, 1962. 185 p. refs. For Vol. I see N62- 

13915 11-21. 

(Contracts AF 49(638)-673 and Nonr-3787(00) ; ARPA Order 6-58) 
(TRG-1 34-TR-7, Vol. II) 

CONTENTS: 

A. MODES OF RESONATOR WITH PIN-HOLE SUPPRESSOR. 
13 p. 

B . AMPLIFIER PERFORMANCE (Single Paw). 32 p. 

C . PULSE OSCILLATOR PERFORMANCE. 47 p. 

D. ENHANCEMENT IN MERCURY-KRYPTON AND XENON- 
KRYPTON DISCHARGES. 1 2 p. 

E . BATES-DAMGAARD CALCULATIONS OF A-VALUES FOR 
SOME TRANSITIONS IN ZN 1 . 22 p. 

F . CONFOCAL AND NON-CONFOCAL RESONATORS AT 
LASER WAVELENGTHS. 29 p. 

G.' RUBY OUTPUT— PROGRESS REPORT NO. 1. 14 p. 


N62-14658 Heinrich-Herz-lnstitut, W. Berlin (Germany). 

RESEARCH ON RUBY AND AMMONIA MASER AMPLIFIERS. 

F. W. Gundlach. /n Low Noise Electronics; Proc. of the Fifth AGARD 
Avionics Panel Conf., Oslo, 31 July-2 Aug. 1961. p. 189-199. (See 
IM62-146^J 13-21) 

Theoretical considerations on an r.f. -equivalent circuit for a 
reflection type cavity maser are given by which stability, gain and 
bandwidth may be calculated. Constructional details of an ammonia- 
beam-maser and of a four-level push-pull ruby-maser and some 
experimental results are given. (Author Abstract) 


N62- 14659 Compagnie Generale de Telegraphie sans Fil, Paris 
(France). 

INFLUENCE DES CIRCUITS HYPERFREQUENCES SUR LES PER- 
FORMANCES D UN MASER A CAVITES COUPLES [INFLUENCE 
OF HYPERFREQUENCY CIRCUITS ON THE PERFORMANCES OF A 
MASER WITH COUPLED CAVITIES]. 

G. Broussaud and L. Malnar. In Low Noise Electronics,- Proc. of the 
Fifth AGARD Avionics Panel Conf., Oslo, 31 July-2 Aug. 1961. 
p. 200-224. In French. (See N62-14643 13-21) 

The performance analysis of a maser-type amplifier, with 
coupled cavities, is treated by means of wave propagation of the 
form, exp (-ikz-f akz). The total calculation is made for one-, two-, 
and three-symmetric, synchronous cavities. In each case the problem is 
examined for the aspect of stability, the passband, and the equiva- 
lent input temperature. Examples are given utilizing a ruby in the 
X-band. (Author Abstract trans P.F.E.) 
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N62- 14660 Mullard Research Labs., Mullard Radio Valve Co., 
Ltd., Redhill (Gt. Brit.) 

TRAVEU1NG-WAVE MASERS. 

J. C. Walling. In Low Noise Electronics; Proc. of the Fifth AGARD 
Avionics Panel Conf., Oslo, 31 July-2 Aug. 1961. p. 225-234. 
11 refs. (See N62- 14643 13-21) 

The background theory of the TWM is outlined, and the design, 
construction and performance of an S-band TWM using ruby as the 
active material is described. The importance of cross relaxation 
processes in maser operation is pointed out. Applications of the TWM 
in the fields of communications, radio astronomy and radar are 
discussed. (Author Abstract) 


N62-14661 Quantatron, Inc. Applied Physics Labs., Santa Monica, 
Calif. 

SOLID STATE LASER AND IRASER STUDIES. 

T. H. Maiman. In Low Noise Electronics; Proc. of the Fifth AGARD 
Avionics Panel Conf., Oslo, 31 July- 2 Aug. 1961. p. 236-249. 
10 refs. (See N62-14643 13-21) 

The pumping power requirements for three-level and four-level 
solid state laser and iraser systems are presented. The pertinent 
material parameters and properties of exciting lamps are discussed. 
The discussion is illustrated by calculating the relevant quantities 
applicable to ruby. (Author Abstract) 


N62-14666 Jet Propulsion Lab., Calif. Inst, of Tech., Pasadena. 
A MASER SYSTEM FOR RADAR ASTRONOMY. 

Walter H. Higa. /n Low Noise Electronics; Proc. of the Fifth AGARD 
Avionics Panel Conf., Oslo, 31 July-2 Aug. 1961. p. 296-304. 
3 refs. (See N62- 14643 13-21) 

A description is given of a maser system for use in radar astron- 
omy and space communications. The equipment has been used suc- 
cessfully in a Venus radar experiment. A ruby maser of a particularly 
simple design is described, and the problems associated with the 
operation of such a maser on an antenna are discussed. The dewar 
system was unique in that it was demountable. The duty time of one 
filling of cryogenic liquids was in excess of 24 hr, and it is expected 
that the maser will operate continuously for 12 weeks. 

In order to achieve a good noise figure for the system, the maser 
was followed by a parametric amplifier; this is believed to be the first 
such application for a parametric amplifier. Gain and noise measure- 
ments are made by use of a set of remote-controlled switches from 
the control building. (Author Abstract) 


N62-15473 Air Force Cambridge Research Labs. Electronics Re- 
search Directorate, Bedford, Mass. 

RADIATION PATTERNS AND AXIAL MODES OF RUBY LASERS. 

C. M. Stickley and R. A. Bradbury. June 1962. 47 p. 108 refs. 

(AFCRL-62-386) 

The present state of the art in optical processing of the flat ends 
of the ruby laser rod can seriously limit the performance of the laser; 
however, if the crystal is basically of poor quality, improvement of 
the flatness and parallelism of the ends will have little effect on its 
beamwidth and near and far field radiation pattern. This has been 
verified by experiment. Far field radiation patterns are partially 
understood in that (a) they are Fabry-Perot patterns,- (b) ring patterns 
from all axial modes virtually overlap; and (c) the rings are wide 
partially due to optical path-length variations in the crystal. If optical 
path-length differences through the laser rod of greater than one 
wavelength exist, a Fabry-Perot ring pattern will not develop in the 
far field, but the radiation will still be partially coherent as 
determined by performing Young's experiment. The axial modes in 
ruby have been separated optically and their separation agrees with 
basic theory within the limits of experimental error. (Author Abstract) 


N62-15636 Los Alamos Scientific Lab., N. Mex. * 

PULSED RUBY LASER FOR PLASMA INTERFEROMETRY. 

D. E. Nagle, A. S. Rawdiffe, F. L. Ribe, and S. A. Schleusener. Sept. 
11,1962. 26 p. 3 refs. 

(Contract W-7405-eng-36) 

(LAMS-2734) OTS: $0.50. 

The construction and operation of a pulsed ruby laser are 
described. In this device the optical path of the photons between 
external mirrors is blocked by a biased Kerr cell as the ruby is opti- 
cally pumped above threshold. A pulse to the Kerr cell then releases 
a single "giant" pulse of photons. A maximum power of 24 kw and a 
pulse duration of 0.1 j isec have been obtained. It is intended to apply 
this light source to fast plasma interferometry for the determination 
of plasma cross-sectional shape and electron density with good time 
resolution. (Author Abstract) 


N62-16182 Army Signal Missile Support Agency, White Sands 
Missile Range, N. Mex. 

THE GROWTH OF A LASER ACTION IN A LASER CRYSTAL. 

Judd Q. Bartling. Aug. 1962. 20 p. 6 refs. 

(EID-123) 

A nonlinear differential equation is derived for the electric field 
strength in a laser. A composition of classical electromagnetic theory 
and quantum mechanics is used in the derivation. (Author Abstract) 


N62-16183 Army Signal Missile Support Agency, White Sands 
Missile Range, N. Mex. 

AN OPTICAL FREQUENCY RADAR. 

Judd Q. Bartling. Aug. 1962. 42 p. 13 refs. 

(EID-122) 

This report discusses the advantages of a radar operating at 
optical frequencies over a radar operating conventional frequencies. 
A theoretical system is developed to determine the feasibility of such 
a system to measure range, velocity, and acceleration; and included 
are the errors that would be inherent in the system. The optical radar 
theoretically developed here is for targets under 2,000 feet in altitude. 
Also it is shown how this system could be made to track a target auto- 
matically. (Author Abstract) 


N62-16275 Solid State Materials Corp., East Natick, Mass. 

INVESTIGATION OF THE GROWTH OF OPTICAL CRYSTALS 
Final Report. 

J. B. Schroeder. July 31, 1962. 14 p. 

(Contract AF 19(604)-8846) 

(AFCRl-62-593) 

Experimental work aimed at developing techniques capable of 
growing optical quality crystals for solid state laser applications is 
described. The program was confined to the growth of doped crystals 
of AI2O3, CaF 2 , BaFi, PbMoO* and CaWO-. Rubies (chromium doped 
sapphire) were grown by the Verneuil method. Most of the crystals 
were grown on 60° seeds until it became evident that the 90 orienta- 
tion was preferable for optical masers because of anisotropy in both 
the absorption and emission of the chromium ion in the sapphire host. 
Both CaF? and BaF; crystals could be grown in a resistance heated 
inert atmosphere furnace with both samarium and uranium dopings 
if no trace of oxygen was present in the system. The normal segrega- 
tion of uranium in CaF? was overcome by using a floating crucible. 
Examination of thin sections of these crystals frequently showed 
precipitate particles, which may account for the observed variations in 
threshold power for CaFj(U 3+ ) lasers. Small crystals of PbMoO* and 
CaWO* were grown from a noble metal crucible heated by coupling 
to a rf generator. When a slight excess of MoOj or WOj was added 
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to* the melt, uniformly doped crystals, free of scatter centers, were 
grown by pulling up half the melt at less than in/hr. After 
annealing to remove the residual strains, low threshold maser action 
has been consistently observed in confocal rods fabricated from such 
crystals. (M.P.G.) 


N62-16763 Space Technology Labs., Inc., Redondo Beach, Calif. 
MASERS AND LASERS: A BIBLIOGRAPHY. 

J. F. Price and A. K. Dunlap. June 1962. 167 p. 1294 refs. 

(Research Bibliography 41; Rept. 9990-6052-KU-R01 ,- AD-274-843) 
This bibliography is composed of approximately eight hundred 
maser references, five hundred optical maser (laser) references, 
and additional references on irasers, frasers, and rasers. The bibliog- 
raphy also includes an author index, originating agency index, 
periodical index, and an ASTIA index. (J.R.C.) 


N62-17114 Army Signal Research and Development lab.. Fort 
Monmouth, N. J. 

FAST RESPONSE SOLID STATE PME DETECTOR FOR LASER 
SIGNALS 

A. Boatright and H. Mette In Office of the Chief of Research and 
Development Army Research Office, Washington, D. C. Proc. of 
the 1962 Army Science Conf., West Point, N. Y., June 20 — 22, 1962 
Vol. I Sept. 19, 1962 p 31-46 2 refs (See N62-171 13 1 8-01) 

A solid state light detector, based on the photomagnetoelectric 
effect in germanium, was developed which is capable of overcoming 
some of the difficulties encountered with photomultipliers as light 
demodulators. It is shown that a photomagnetoelectric detector of 
considerable sensitivity, and with fast response times, can be fabri- 
cated and used as fast response demodulators of modulated light. 
The fine structure of laser signals can also be investigated by the 
use of this detector. J.R.C. 


N62- 17338 Stanford U., Calif. 

COHERENT LIGHT FOR COMMUNICATIONS 

Arthur L. Schawlow In Proc. of the IAS National Symp. on Tracking 
and Command of Aerospace Vehicles, San Francisco, Feb. 19-21, 
1962 p 152-156 5 refs (See N62-17322 18-09) IAS: $5.00 

members, $10.00 nonmembers 

A discussion is given on the optical maser and its possible ad- 
vantage for space communications. The advantage of using light 
waves for communications arises from two properties: (1) the fre- 
quency of light is very high, of the order of 10 u cycles per second, 
so that it is possible to have very wide bandwidths; and (2) the light 
waves for communication are very short, which means that with 
antennas of moderate size it is possible to get an extremely direc- 
tional beam. The antenna aiming and quantum noise problems con- 
nected with coherent light communications are discussed. J.R.C. 


N62-17348 Aerospace Information Div., Washington, D.C. 

LASER PATENT 

Oct. 18, 1962 1 p Review of; V. A. Fabrikant, M. M. Vudynskiy, 

and F. A. Butayeva Patent no. 148441 A method for the Amplifica- 
tion of Electromagnetic Radiation Zh. Izobert., no. 13, 1962, p 20 
(AID-62-168) OTS: $1.10 ph, $0.80 mf 

This Russian patent covers a method of amplifying electro- 
magnetic radiation based on media with a negative coefficient of 
absorption and distinguished by the application of a multiple passage 
of the signal through the amplifying medium in order to increase gain. 

Author 


N62- 17507 Army Signal Research and Development Lab., Fort 
Monmouth, N.J. 

LASER PROGRESS AND APPLICATIONS 

Harrison J. Merrill In Office of the Chief of Research and Devel- 
opment Army Research Office, Washington, D.C. Proc. of the 
1962 Army Science Conf., West Point, N.Y., June 20-22, 1962 Vol. 
II Aug. 28, 1962 p 89-102 7 refs (See N62- 17504 19-01) 

The development of high peak power output has made the 
LASER attractive as a ranging device so that progress and amplifica- 
tions for this low noise amplifier are reviewed. The LASER incor- 
porates the advantages of the radar pulse with a very narrow beam 
that can be sighted optically to clear unwanted targets. Potentially, 
the biggest use for the LASER is in communications; a coherent light 
beam has a frequency of four orders of magnitude greater than a 
centimeter radio wave. Other potential uses of the LASER include 
power transmission, illumination, guidance and control, surgery, 
microwelding, drilling and machining. V.D.S. 


N62-17633 Little (Arthur D.) Inc., Cambridge, Mass. 

RELIABLE, CONTINUOUS, CLOSED-CIRCUIT, 4K REFRIGERATION 
FOR A MASER APPUCATION 

Thomas E. Hoffman [1962] 28 p 3 refs Presented at the 1962 

Cryogenic Engineering Conference, Los Angeles, Aug. 14-16,1962 
Recent advances in technology have resulted in the development 
of several devices requiring continuous, closed-circuit refrigeration 
in the region of 4K. The maser is such a device, and its recent in- 
corporation in actual operating systems has created a demand for 
reliable operational refrigeration equipment for these extremely low 
temperatures. An actual, planned application of refrigeration equip- 
ment for cooling a maser in the Bell System's satellite communications 
experiment is described, and the factors affecting the design philoso- 
phy of this equipment are discussed. The refrigeration equipment 
designed and built for this application is described, and a schematic 
diagram and photographs are shown. Test results as they apply to 
the overall system requirements are discussed, and conclusions are 
given covering the program. Author 


N62-17890 Bell Telephone Labs., Inc., Murray Hill, N. J. 

THE RUBY OPTICAL MASER AS A RAMAN SOURCE 

S. P. S. Porto 1 1962] 4 p 2 refs Presented at the Intern. Conf. 

on Spectroscopy Xth Colloquium Spectroscopicum Intern., Maryland 
U., College Park, June 18-22, 1962 Sponsored by the Society for 
Applied Spectroscopy; Maryland U.; and the International Union of 
Pure and Applied Chemistry 

(Paper No. 75) Available from Spartan Books, 641 1 Chillum PI., 
Wash. 12, D.C. 

The use of the pulsed ruby optical maser as a Raman source 
was proven successful. The advantages of this over other sources 
are: 1) its high instantaneous intensity, 2) its monochromaticity, 3) its 
color (for particular applications), and 4) its parallelism. Its disad- 
vantages are: 1) its pulsed operation, 2) the temperature shift of the 
wavelength of the maser radiation, 3) the appearance in the maser 
output of weak lines such as the N lines and others, resulting from 
the interaction of the light and the maser crystal itself. Ways to 
obtain maximum output out of the ruby are discussed, as well as the 
problem of obtaining continuous operation for the different three and 
four levels solid state materials. Some of these data are compared 
with the data available for the gas masers. Author 


N62-17893 National Research Council of Canada. Div. of Pure 
Physics, Ottawa 

SPECTROSCOPIC STUDIES WITH THE RUBY OPTICAL MASER 
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B. P. Stoicheff [1962] 17 p 16 refs Presented at the Intern. Conf. 

on Spectroscopy Xth Colloquium Spectroscopicum Intern., Maryland 
U., College Park, June 18-22, 1962 Sponsored by the Society for 
Applied Spectroscopy; Maryland U.; and the International Union of 
Pure and Applied Chemistry 

(Paper No. 65) Available from Spartan Books, 6411 Chillum PL, 
Wash. 12, D.C 

A radically new light source — the optical maser — has recently 
become available for spectroscopic studies. The emission from such a 
light source is characterized by its high intensity of coherent and 
extremely monochromatic light in a narrow beam. Some of these 
properties are obviously highly desirable in special fields of spectro- 
scopic research, and it seems worthwhile to investigate the poten- 
tialities of masers in such studies. It is the purpose of this paper to 
review briefly the present achievements in the development of maser 
sources and in particular to describe the pertinent optical character- 
istics of the ruby maser and to discuss its possible use in spectroscopy 
along with some preliminary results that have already been obtained. 

Author 


N62-17905 Naval Ordnance Lab., White Oak, Md. 

THE EMISSION MODE PATTERNS OF RUBY LASERS 

E. S. Dayhoff [1962] 16 p 3 refs Presented at the Intern. 

Conf. on Spectroscopy Xth Colloquium Spectroscopicum Intern., 

Maryland U., College Park, June 18-22, 1962 Sponsored by the 
Society for Applied Spectroscopy; Maryland U.; and the International 
Union of Pure and Applied Chemistry 

(Paper No. 51) Available from Spartan Books, 6411 Chillum PL, 
Wash. 12, D C. 

When a ruby laser is subjected to a suitable flash of pumping 
light the crystal emits by oscillating in one or more normal modes 
of electromagnetic oscillation. Such modes should be distinguishable 
from each other by the transverse distribution of light intensity which 
appears across the face of the crystal. A camera making framed 
sequential photographs at rates around 10 6 /sec was used to photo- 
graph the end faces so as to study the interrelationship of successive 
modes. None of the situations observed so far appear to resemble the 
simple picture of a crystal radiating a uniform plane wave. The 
radiated light generally forms a pattern of small spots which changes 
from #isec to jisec. In some pictures a geometrically symmetrical 
arrangement of spots, frequently in an arc, is seen. Author 


1963 

STAR ENTRIES 


N63-10250 Jet Propulsion Lab., Calif. Inst, of Tech., Pasadena 

AN OPERATIONAL 960-Mc MASER SYSTEM FOR DEEP-SPACE 
TRACKING MISSIONS 

T. Sato and C. T. Stelzreid Repr. from IRE Trans, on Space Elec- 
tronics and Telemetry, June 1962 p 164-170 1 1 refs 

(NASA Contracts NAS7-100 and NASw-6) 

JJPL-TR-32-306) 

An operational 960-mc low-noise receiving system for use in 
deep-space tracking missions is described. A ruby-cavity maser, 
low-noise antenna, low-loss transmission line connecting the antenna 
to the maser and associated instrumentation all combine to yield 
reliable and low-noise performance. Results of tests on this system 
in preparation for the Ranger RA-3 lunar probe are presented. The 
system was successfully used during operations with RA-3. A mini- 
mum system temperature of 47° K has been achieved. Author 


N63-10461 California U., Livermore. Lawrence Radiation Lab. 

LASERS, A BIBLIOGRAPHY 


Carl J. Wensrich Jan. 1962 16 p 129 refs 

(Contract W-7450-eng-48) 

(UCRL-6769) OTS: $0.50 

This bibliography on Light Amplification by Stimulated Emission 
of Radiation is compiled from the journal literature with few excep- 
tions. All the standard library sources were used. Author 


N63-1 1035 Air Force Cambridge Research Labs. Electronics Re- 
search Directorate, Bedford, Mass. 

ON THE POSSIBILITY OF OBSERVING LASER ACTION FROM THE 
R, LINE IN RUBY Research Report 

C. Martin Stickley Sept. 1962 12 p 4 refs 

(AFCRL-62-71 6) 

Normal laser action in ruby occurs only from the Ri line (6943A). 
From a knowledge of the absorption coefficients of the Ri and R 2 
lines, it is shown that it is theoretically possible to obtain oscillation 
from only the R 2 line (6929A) at room temperature by using end- 
mirrors that have low reflectivity at 6943A but high reflectivity at 
6929A. Oscillation at the R 2 line is not observed when broadband 
reflectors (silver) are used due to its strong coupling to the Ri line. 

Author 


N63-1 1436 Technical Research Group, Syosset, N.Y. 

RESEARCH ON PROPERTIES OF LASER DEVICES Second Quar- 
terly Technical Summary Report, September 1962 through 
November 1962 

M. Newstein and S. Rothberg, eds. [1962] 81 p refs 

(Contract AF 49(638)-673; ARPA Order 356-62) 

(TRG-134 QTR-2) 

The variation of power output from a gaseous LASER when the 
frequency is scanned over the Doppler lineshape has been studied. 
A theory of perturbed cavities has been applied to the case of small 
curvature. An analysis has been made of the fluctuations in the output 
of a quantum detector of arbitrary quantum efficiency preceded by a 
LASER amplifier. Work continues on the development of optically 
pumped cesium gas LASERs designed to operate in the milliwatt range 
at 3 m and 7 m- The study of the possibility of utilizing photodissociated 
TIBr as a gaseous LASER medium was pursued. Crystalline and glassy 
media for rare-earth ions were studied. Oscillation has been achieved 
in a LASER cavity consisting of crossed roof prisms. Measurements of 
flashlamp absolute spectral brightness, available stored energy in 
ruby rod, and output pulse radiant energy have been made in order 
to determine the division of the overall efficiency of pulse ruby 
oscillators. Author 


N63- 11555 Massachusetts U. Polymer Research Inst., Amherst 
THE USE OF A USER AS A LIGHT SOURCE FOR PHOTO- 
GRAPHIC LIGHT SCATTERING FROM POLYMER FILMS 

Marion B. Rhodes, Daniel A. Keedy, and Richard S. Stein June 25, 
1962 6p 3 refs 
(Contract Nonr-3357(01)) 

(ONR-TR-46) 

A method is described for measuring light scattering from 
polymer films with a laser light source. This method greatly reduces 
the exposure time required for the conventional mercury arc light 
source, e.g., a 4-day exposure reduced to 1 -laser flash. Scattering 
measurements taken in succession with this method can be used to 
follow time-dependent processes such as crystallization rates, orien- 
tation relaxation, annealing, and changes accompanying dynamic 
strain. R.C.M. 


N63-1 1672 Technical Research Group, Syosset, N.Y. 

RESONANCES OF THE FABRY-PEROT LASER Scientific Report 
No. 1 

S. R. Barone Oct. 1962 64 p 7 refs 

(Contract AF 19(604)-8817) 

(AFCRL-62-778) 
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The optical mode structure of a Fab.y-Perot interferometer- 
resonator composed of two infinite strip mirrors is investigated from 
the general theory of nonspectral resonances. It is shown that the 
classical description of this configuration is inadequate to describe 
its response to highly monochromatic LASER radiation and must be 
supplemented by a discussion of the transverse resonance behavior. 
This introduces a fine structure to the classical Fabry-Perot rings, 
and implies a discrete resonance behavior for the Fabry-Perot inter- 
ferometer. In analogy to the characterization of quantum mechanical 
virtual levels by wave functions and complex energies, it is con- 
venient to characterize the discrete resonances of a Fabry-Perot by 
mode functions and complex resonant frequencies. It is shown that, 
in the high-frequency limit, the open sides of the structure can be 
replaced by an effective impedance boundary condition. The solution 
of an elementary resonance problem then yields analytic approxi- 
mations for the mode shapes, characteristic oscillation frequencies, 
and modal lifetimes. In the common domain of validity, these results 
are in excellent agreement with previous numerical work on this 
problem. Author 


N63-12746 California U., Berkeley, Electronics Research Lab. 

THREE-LEVEL MASER MATERIALS: A SURVEY OF POTENTIAL 
MATERIALS, I 

J. Wakabayashi Mar. 7, 1962 82 p 80 refs 

(Contract AF 49(638)- 102) 

(IER Ser. 60, Issue 439) 

A review is given of paramagnetic resonance in crystals, the 
relationship between the material parameters and maser perform- 
ance, and potential crystals for three-level masers. B.J.C. 


N63- 13094 Columbia Radiation Lab., New York, N.Y. 

RESEARCH INVESTIGATION DIRECTED TOWARD EXTENDING 
THE USEFUL RANGE OF THE ELECTROMAGNETIC SPECTRUM 
Twelfth Quarterly Progress Report, Sept. 16, 1962 through 
Dec. 15, 1962 

R. Novick et al Dec. 15, 1962 70 p refs 

(Contracts DA-36-039-SC-7830 and DA-36-039-SC-90789) 

Evidence has been found for the existence of the (Is 2s 2p) 4 p 5/2 
metastable state of the lithium atom. This state decays by autoioniza- 
tion with a lifetime of about lOjrsec. In addition to its intrinsic interest, 
this state and similar states in other atoms warrant study because they 
may serve as useful sources of polarized electrons and ions. Final 
results are reported on the magnetic moment of O' 5 . Precise values 
for the zero field hyperfine intervals and the level crossing fields of 
245 day Zn 65 are reported. The spin, magnetic moment, and quad- 
rupole moment of 43 day Cd mm have been determined by optical 
double resonance. Theoretical calculations of the moments of the 
cadmium and zinc isotopes have been made on the basis of the 
configuration mixing model; these are compared with the experi- 
mental values. New precise values of the HDS molecular parameters 
have been deduced from the measurements reported previously. 
Initial results are reported on the optical maser spectroscopy pro- 
gram. In the cooperative radioastronomy program with the Naval 
Research Laboratory, it has been found that the 3200 mc/sec radia- 
tion from Saturn is linearly polarized and that the magnetic poles 
of Saturn appear to be located in the equatorial plane of the planet. 

Author 


N63-13754 Ohio State U. Research Foundation. Antenna Lab., 
Columbus 

MEASUREMENT OF THE PROPERTIES Of LASER CRYSTALS AT 
SUBMILLIMETER WAVELENGTHS 

R. F. Rowntree and W. S. C. Chang Dec. 31, 1962 34 p 37 refs 

(NASA Grant NsG-74-60) 

(Rept. 1093-11) OTS: $3,60 ph, $1.22 mf 


Since many crystals have strong lattice absorption bands in the 
far-infrared, one of the most important steps in developing a sub- 
millimeter maser is to measure the dielectric properties of laser mate- 
rials; this determines their effect on possible laser operation. A 
description is given of the measurement of the optical constants of 
these laser materials in the wavelength range from 100 n to 1 mm by 
means of a special far-infrared spectrometer using an interferometric 
modulator as the "order sorter." The index of refraction and the 
absorption coefficient at 300° K and 90° K of the single-crystal mate- 
rials such as CaW0 4 and MgO are presented. Rough experimental 
data on the other crystals such as AI2O3 and CaF 2 are discussed 
briefly. Author 


N63-13815 Watkins- Johnson Co., Palo Alto, Calif. 

RESEARCH ON GASEOUS OPTICAL MASER TO DEVELOP HIGH 
CONTINUOUS WAVE POWER AT OPTICAL WAVELENGTHS 
Interim Engineering Report No. 3, for the Period 1 November 
1962 through 31 January 1963 

S. E. Sobottka [1963] 17 p 
(Contract AF 33(61 6)-8986) 

(W-J-63-606R12) 

Two gridded two-region laser tubes have been fabricated and 
operated. The first tube was short-lived because of imperfections in 
the grid, the second one is presently the subject of study. Some 
single-pass gain measurements have been made on the second tube, 
with positive gain having been -observed in the discharge region 
outside the grid, but no gain as yet having been measured inside 
the grid. More RF excitation power will be necessary for further 
measurements, and extensive measurements of gain as functions of 
gas pressures must yet be made. Author 


N63-14339 Johns Hopkins U. Carlyle Barton Lab., Baltimore, Md. 

CROSS RELAXATION IN NON-ZEEMAN SPIN SYSTEMS Tech- 
nical Report 

Jan M. Minkowski Feb. 1963 180p 36 refs 

(Contract AF 33(616) 6753) 

(AF-101) 

The theory of cross relaxation in diluted spin systems is investi- 
gated. To subject the theory to a quantitative comparison with the 
results of the experimental study of a non-Zeeman spin system, pre- 
vious techniques of computing the moments of the line shapes are 
modified. This new method gives the 2n-th moment of cross-relaxation 
lines as a polynomial of the n-th order in the concentration f of the 
paramagnetic ions. The order of the polynomial in f is shown to be 
independent of the order of the cross-relaxation process. The leading 
term in all of the moments is concentration independent and it can be 
determined with much less labor by the technique presented below 
than by any of the earlier methods. The new technique is applied to 
show that the moments of the line shape of paramagnetic lines are 
also polynomials in f, but the concentration independent terms are 
missing. The reasons underlying this difference in f-dependence of the 
paramagnetic and cross-relaxation line shapes are discussed. 

Author 


N63- 14359 Baird- Atomic, Inc., Cambridge, Mass. 

RESEARCH IN INFRARED INTERFEROMETRY AND OPTICAL 
MASERS, VOLUME 1 Final Report [Mar. 1, 1957-Aug. 31, 
1962] 

Bruce Billings Bedford, Mass., Geophysics Research Directorate, 
Feb. 21, 1963 44 p refs For Volume II see N63- 14360 10-25 

(Contract AF 19(604)-2264) 

(AFCRL-63-288) 

The report is broken into two distinct and independent sections. 
The first section deals with the interferometric spectroscopy studies 
performed during the early years of this program, and includes 
results and conclusions. The second section deals with the maser 
research performed during the last six months of this program, and 
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includes theoretical considerations of photons in a laser cavity, 
techniques for isolating a single photon state, macroscopic effects 
associated with circularly polarized operation of a laser, and 
conclusions. Author 


N63- 14360 Baird-Atomic, Inc., Cambridge, Mass. 

RESEARCH IN INFRARED INTERFEROMETRY AND OPTICAL 
MASERS, VOLUME II Final Report [Mar. 1, 1957-Aug. 31, 
1962] 

Bruce Billings Bedford, Mass., Geophysics Research Directorate, 
Feb. 21, 1963 26 p 9 refs For Vol. I see N63-14359 10-25 

(Contrad AF 19(604)-2264) 

(AFCRL-63-288) 


N63-14422 Services Electronics Research Lab., Baldock (Gt. Brit.) 

PULSED GASEOUS MASER 

H. A. H. Boot and D. M. Clunie In its S.E.R.L. Technical Journal, 
Vol. 13, No. 1 Feb. 1963 p 42-43 4 refs Submitted for 

Publication (See N63-14414 10-01) 

Molecular dissociation is proposed as the mechanism causing 
oscillations observed after the excitation pulse in optical gaseous 
masers. These oscillations were observed, following a pulsed RF 
or d.c. discharge in helium mixed with either neon or carbon mon- 
oxide, at wavelengths of 1.1 53p and 1.069>i, respectively. In the 
helium/neon mixture, the oscillation reached o peak power of over 
1 watt; in the helium/carbon-monoxide mixture, the peak power 
observed was 0.7 watts. These unusually high powers are thought 
to be due to the ease with which a high density of 2^S metastable 
helium atoms is formed during the recombination of a well-ionized 
plasma; further, the high metastable density is obtained without a 
correspondingly high eledron density. Conditions favoring resonant 
exhange processes are demonstrated for both neon and carbon mon- 
oxide. A similar oscillation noted in excited helium/carbon monoxide 
at the 1.454^ wavelength corresponding to the 3s 1 P° level is con- 
sidered as further evidence that these oscillations are produced by 
seledive population due to a dissociative mechanism and not by 
direct eledron excitation. M.P.G. 


N63- 14545 Technical Research Group, Syosset, N.Y. 

RESEARCH ON PROPERTIES OF LASER DEVICES Third Quar- 
terly Technical Summary Report, Dec. 1962 -Feb. 1963 

M. Newstein and S. Rothberg, eds. |1963) 174 p 53 refs 

(Contrad AF 49(638)-673; ARPA Order-356-62; Prop Defender) 
(TRG-134-QRT-3) 

Analytic work continued on the study of the variation of the 
power output versus frequency for a Doppler line shape, and on the 
modes of laser cavities. Oscillation at 3.2p has been achieved in the 
optically pumped Cs laser in a sealed-off cell. The study of the possi- 
bility of utilizing photodissociated TlBr as a gaseous laser medium was 
pursued. Crystalline and glassy media for rare-earth ions were stud- 
ied. Oscillation has been achieved in prism cavities formed by a 
corner-cube refledor facing either a flat or another corner-cube. 
Results are presented of a study directed toward maximizing the 
overall efficiency and angular brightness of mechanically Q-switched 
ruby oscillators. Author 


N63-14645 Army Missile Command. Physical Sciences Lab., Red- 
stone Arsenal, Ala. 

THE EXCITED STATE-LATTICE INTERACTION OF THE F-CENTER 

R. A. Shatas Feb. 28, 1 963 1 5 p 21 refs 

(RR-TR-63- 1 ) 

After an initial discussion of the importance of phonon processes 
in optical maser research, a brief survey of photon and phonon 
transitions occurring as a consequence of the optical exicitation of the 
F-center is presented. The existence of metastable excited F-states is 


postulated to account for a longer-thon-predicted lifetime of thfe 
excited F-state. Infrared quenching, photoconductivity, and absorp- 
tion modulation experiments are outlined for the purpose of testing 
the metastoble state hypothesis. Author 


N63-14737 Naval Research Lab , Washington. D C 
NRL PROGRESS IN RADIO ASTRONOMY (1961-1962) 

E F McClain In its Report of NRL Progress Mar 1963 p 1-8 
25 refs (See N63 1 4736 1 1 -05) OTS: $125 

Recent progress in radio astronomy at NRL is reviewed Im 
portant observational results have been obtained from studies of 
planetary radiation and from studies of the brightness and polariza- 
tion of radio stars Significant advances in instrumentation have 
included maser development and improved receiver sensitivity 

Author 


N63-14768 Aeronautical Systems Div Physics Lab , Wright- 
Patterson AFB, Ohio 

ANNOTATED BIBLIOGRAPHY ON SOLID STATE OPTICAL 
AND INFRARED MASER MATERIALS (A Summary of 
Abstracts from Current Literature up to Dec. 1961) 

Dieter Feldmann Jan 1963 38 p 107 refs 
(ASD-TDR-62 1026) 

This report contains abstracts of approximately 110 articles 
from 25 different scientific journals It covers theory and survey, 
solid state maser materials, maser optics, properties (coherence and 
others), related basic research, and organic, semiconducting, and 
gas masers The survey includes articles from the beginning of the 
optical maser research to December 1961 Author 


N63-14868 RAND Corp . Santa Monica. Calif 

THE INTERACTION OF LASER LIGHT WITH METALS (ELEC 
TRON OPTICAL PHONON INTERACTION IN METALS) 

H T Yura Mar 1963 38 p 7 refs 
(Contract AF 49(638) 700; Proj RAND) 

(RM-3560-PR) 

The interaction of laser light with a metal is studied A model 
is proposed in which the dominant mechanism for electron de- 
excitation in transition metals is by the emission of optical phonons, 
as contrasted to the simple metals where the dominant mechanism 
is by the emission of acoustic phonons. Calculations based on this 
model give, for steel, an electron— optical phonon relaxation time 
~10 7 to 1 0 6 sec compared with an electron— acoustic phonon 
relaxation time ~10 -11 to 10 _1 °sec for a simple metal such as 
copper Author 


N63-1 5067 Air Force Cambridge Research Labs Electronics 
Research Directorate Bedford. Mass 

LASERS-A BASIC DISCUSSION OF TYPES. PROPERTIES, 
AND PRINCIPLES Research Note 

C Martin Stickley Jan 1963 29 p 6 refs 
(AFCRL 63- 1 ) 

This report describes the basic aspects of a laser It includes 
a quantitative discussion of the rnaior properties and the different 
types of lasers, as well as the basic laser mechanism stimulated 
emission Several applications are presented in order to illustrate 
the properties of the laser Author 


N63-1 541 3 California U. Berkeley Electronics Research Lab 

PHOTODISSOCIATION OF MOLECULES FOR EXCITATION 
OF AN OPTICAL MASER 
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J. R Singer Jan 8. 1 962 1 0 p 6 refs 
(Contract AF 49(638)- 102) 

(IER Ser 60. Issue 429 AFOSR-2251 ) 

A technique is proposed for the elimination of Doppler broaden- 
ing m optical masers by observing atomic transitions perpendicular 
to the path of an atomic beam The general plan is to photodissoci- 
ate the molecules within an optically resonant structure, and have 
the excited atoms decay with the emission of coherent light because 
of the positive regeneration of the structure Atom and ion emission 
data are summarized for materials which are candidates for a mo- 
lecular-beam optical maser 


N63-15453 Massachusetts Inst, of Tech., Cambridge 

ISOTOPE SHIFT AND SATURATION BEHAVIOR OF THE 
1.5 M TRANSITION OF Ne 

A. Szoke (Weizman Inst.) and A. Javan Apr. 26, 1963 10 p 7 refs 
Submitted for Publications 
(NASA Grant NsG-330) 

OTS: $1.10 ph, $0 80 mf 

An experiment conducted with a helium- neon optical maser 
is summarized; the isotope effect, together with the saturation 
behavior of one of the Doppler-broadened optical transitions on 
Neon at 1 . 1 5 ji. is studied A study of the maser’s power dip when 
it is in a standing optical field gives information on the saturation 
behavior and the relaxation processes of the active atoms. The 
reproduction of the maser's optimum frequency then gives the index 
of the isotope effect and data on the saturation behavior D.E.R. 


N63-1S737 Rochester U Inst of Optics. N Y 

RADIOMETRIC CONSIDERATIONS IN CURVED MIRROR 
GAS LASERS 

Douglas C Sinclair Mar 20, 1963 18 p 5 refs 
(Grant DA-ARO(D) 31 1 24-G1 39) 

(AR0D 3309 2) 

In most of the anticipated applications of the gas laser, the 
beam must be collimated so that only that fraction of the total 
radiant flux which can be put in a collimated beam will be of use 
It is shown in this report that, for practical purposes, the amount 
of radiant flux that can be put in a collimated beam is limited by 
the flux available in the TEM^ mode (Transverse Electromagnetic 
Mode), and that one cannot increase the radiant flux in a higher 
order mode It would thus appear that, in applications which 
involve collimating the laser beam, it is desirable to operate the 
laser in the TEM^ mode, since the additional radiant flux contained 
in the higher order modes is not useful Author 

N63-15802 Naval Ordnance Lab . White Oak. Md 

SOLID STATE RESEARCH OF THE APPLIED PHYSICS 
DEPARTMENT FOR THE YEAR 1961 

D F Bled et al July 1 6. 1 962 64 p 96 refs 
(NOLTR-62- 1 25) 

Emphasis has been placed upon the optical and electrical prop- 
erties of the lead salt semiconductors and work on the compound 
SnTe Surface transport studies of semiconductors were clarified 
by a reformulation of the Boltzmann equation Magnetoelastic 
interactions constituted an important effort during the year Acous 
tic investigations of S 1 O 2 were continued with reference to the 
S 1 -O-S 1 bond that included the relationships between specific heat 
and temperature dependence of the elastic moduli of S 1 O 2 glass. 
Laser mechanisms have been studied by the use of high-speed 
photography A new alloy, Nitinol. revealed many unusual properties. 
Certain device applications of solid-state principles are reported. 

Author 

N63-16379 Gt. Brit Ministry of Aviation Technical Informa- 
tion and Library Services, Mottingham 

LASERS: A BIBLIOGRAPHY COVERING THE PERIOD 

DECEMBER 1958-MAY 1962 


K J Spencer May 1962 41 p 409 refs 
{Its Bibliographical Series No 4) 

An annotated bibliography on lasers is presented, covering the 
period December 1958 to May 1962 D M B 


N63 16449 Watkins-Johnson Co., Palo Alto. Calif 

RESEARCH AND INVESTIGATION OF MATERIALS FOR 
LASER APPLICATIONS Interim Engineering Report No. 3. 
Jan. 1 , 1 963-Mar 31 . 1 963 

R Fitzpatrick and S E Sobottka [1963) 18 p 2 refs 
(Contract AF 33(657) 891 7) 

<W-J 63-612R12) 

Light emission from pulsed diodes made of Nd doped GaAs 
and from undoped GaAs diode lasers was investigated For the Nd 
doped diode studies, two different doped GaAs samples were used; 
One of a single crystal material containing an amount of Nd deter- 
mined by independent analysis to be about 0.01 percent, and 
one of polycrystallme material containing about 0 7 percent Nd 
distributed in an unknown manner. Emission measurements of Nd 
doped diodes revealed lines in the range of 0.1*x to I V These 
lines were not observed with five undoped GaAs diodes and were 
therefore indicated to be Nd emission lines This is apparently the 
first time that emission from rare-earth ions has been reported 
This emission indicates that the d c. excitation of rare-earth centers 
in semiconductors is possible, as was originally predicted There- 
fore the possibility of a low-threshold d.c. -pumped laser using rare- 
earth doped semiconductors seems assured Also, diodes from 
GaAs without Nd have been fabricated according to techniques 
designed to optimize laser action Studies of the emission of these 
diodes, integrated over all wavelengths, have been made as a 
function of current, up to 10 amps peak, with the diode immersed in 
liquid N 2 Results indicate that laser action occurs at peak currents 
above a few amps (current density about 1 0 3 amp/cm 2 ) I v L 


N63 16686 California Inst of Tech Quantum Electronics 
Lab Pasadena 

MULTI REFLECTOR OPTICAL RESONATORS Scientific Re 
port No 3 

Peter O Clark Apr 10, 1963 8 p 9 refs 
(Contract AF 19(604) 8052) 

(AFCRL 63 115) 

An analysis of multireflector optical resonators based on 
geometrical optics is presented, and the conditions for stable 
operation of these devices are determined A four mirror system 
which uses spherical reflectors 1 and 1 with a radius of curvature 
bj and reflectors 2 and 2' with radius of curvature b 2 is considered 
The geometrical optics of such a system are treated in a manner 
similar to that of Pierce (1954) and Boyd and Kogelmk (1962) 
The symmetry of the resonator allows the path of a ray to be 
described by four difference equations whose approximate solution 
leads directly to a linear homogeneous difference equation for the 
stability condition The reductions of this stability equation for the 
rhomboidal resonator and for the rectangular resonator are pre- 
sented This analysis is applicable to optical masers with four- 
mirror cavities, ring lasers, and mode selection in toroidal ruby 
lasers M P G 


N63-17336 Jet Propulsion Lab . Calif. Inst of Tech . Pasa- 
dena 

RADIO AND OPTICAL SPACE COMMUNICATIONS 

R D Potter. R Stevens, and W H Wells Oct 30. 1962 22 p 
38 refs Presented at the Sixth Meeting of the AGARD 
Avionics Panel, Paris, July 6-1 2, 1962 
(NASA Contract NAS7-100) 

(NASA-CR 50062 JPL TM-33-85) OTS: $2 60 ph. $0 86 mf 
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The theory and state-of-the-art of laser sources is reviewed, 
with the possible application of these devices to space com- 
munications and long-range radar (or lidar) Sample optical 
and radio-frequency systems are analyzed in detail Practical 
system and component problems which arise in optical commu- 
nication and lidar systems are discussed Author 


N63-17397 Aerospace Information Div , Library of Congress, 
Washington, D C 

STIMULATED EMISSION FROM ORGANIC MOLECULES 
WITH POSSIBLE LASER APPLICATIONS Review Article 

June 17,1 963 7 p 

(AID P-63 85) OTS $ 1 1 0 ph, $0 80 mf 

A general outline is presented of USSR papers on 
organic materials for Soviet lasers and the type of work being 
done in the USSR in the laser field N E A 


N63-1 7908 Army Electronics Research and Development 
Lab . Fort Monmouth. N J 

INFLUENCE OF A D C. AND A C, MAGNETIC FIELD UPON 
A GAS DISCHARGE LASER 

Rudolf G Buser, Johann J Kainz, and John J Sullivan Dec. 
1962 22 p 10 refs 

(USAELRDL TR-2322) 

The influence of a magnetic field upon a gas discharge 
laser has been investigated The magnetic field changes the 
spatial and energy distribution of the electrons, and therefore 
influences the light output of the laser Experiments show that 
this effect may be useful for adjustment and modulation of the 
laser emission Author 


N63-18111 Ohio State U Research Foundation Antenna 
Lab., Columbus 

A LIQUID CALORIMETER FOR LASER ENERGY 

James T. Flynn (M S Thesis) Nov. 15, 1962 57 p 10 refs 

(Contract AF 33(61 6)-7081 ) 

(Rept. 1083 18) 

A liquid absorption calorimeter for laser energy has been 
designed and tested Its primary advantage over carbon or 
metal calorimeters is the absorption of the incident energy 
throughout a volume rather than on a surface, thus limiting 
the initial temperature rise to a few degrees Two models have 
been built, and tested with pulsed ruby lasers; both use therm- 
istor-bridge temperature sensors No compensation of the 
bridge for ambient temperature variation is attempted, but 
final calibration curves include this variation Measurements 
with accuracy of 10% are possible up to pulse energies of 
10 joules, with a 40- to 60-second interval between measure- 
ments The upper energy limit can be increased to any desired 
value by increasing the volume of the absorption cell, at the 
cost of a longer recovery time Measurements of laser output 
versus pumping energy, and of laser output versus transmis- 
sivity of silver and gold end films are shown Author 


N63-18148 American Optical Co Southbndge Mass 

NEODYMIUM GLASS LASER 

Elias Snitzer 1962 23 p 8 refs Presented at the Third Intern 
Symp on Quantum F lectromcs Paris. Feb 1963 
(Contract DA 19 020 ORD 5575) 

(AROD 3209 2) 

The properties of the neodymium glass laser in high power 
and in fiber configurations are discussed The results are 
presented of recent experiments on spectral pumping efficiency 
output as a function of time influence of the glass base con- 
taining the neodymium, and spectral output Author 


N63-18287 Ohio State U Research Foundation Antenna* 
Lab . Columbus 

WATER VAPOR ABSORPTION STUDIES WITH A HELIUM- 
NEON OPTICAL MASER 

Ronald K Long and Thomas H Lewis Nov. 30. 1962 22 p 

8 refs 

(Contract AF 33(6 1 6)-7081 ) 

(Rept 1083-20) 

Propagation characteristics of various lasers for potential 
application in communications are evaluated Data are obtained 
from experimental measurements of the percent absorption of 
the 1 1 522 82 A laser radiation by water vapor and water-vapor- 
nitrogen mixtures as a function of pressure Absorption at 
6328 A is also discussed and compared to absorption 
11523 A The o experimental results showed that, in some 
respects, 6328 A would be superior to 1 1 523 A for communica- 
tions However, data have been presented to enable the design 
of system at 1 1523 A if other factors lead to this choice 
Because of the X 4 wavelength dependence, for example, the IR 
wavelength would be superior to the visible as far as scattering 
is concerned At optical wavelengths, the ultimate channel 
capacity may be limited by the number of photons/ second 
available from the source This, too, would favor a longer wave 
length N.E A 


N63-18288 Ohio State U Research Foundation Antenna 
Lab . Columbus 

IONIZATION OF GASES BY OPTICAL MASER RADIATION 

E K Damon and R G Tomlinson Nov 30, 1962 9 p refs 

(Contract AF 33(61 6)7081 ) 

(Rept 1083-19) 

Apparent ionization of noble and atmospheric gases in a 
focused laser beam has been observed The effect shows a 
strong nonlinearity and appears to be power dependent rather 
than energy dependent The results of preliminary measure- 
ments using conventional and Q switched laser pulses are in- 
cluded Author 


N63-18672 Technical Research Group. Syosset. N Y 

RESEARCH ON PROPERTIES OF LASER DEVICES Fourth 
Quarterly Technical Summary Report, Mar. 1963-May 1963 

M Newstein and S Rothberg. eds (1963] 153 p 74 refs 

(Contract AF 49(638) 673; ARPA Order 356-62; Proi De 
fender) 

(TRG-134 QTR-4) 

Theoretical study of the performance of pulse oscillators 
was continued Qualitative agreement was obtained with re- 
sults of experiments dealing with the effects of varying cavity 
time constant and scattering loss Crystalline and glassy 
media for rare-earth ions were studied Work on laser pump- 
ing by the photodissociation of molecules was continued, and 
extended to include CsBr and Csl in addition to TIBr Work 
on the metastable transition laser was begun The noise 
power spectrum of a laser was investigated Oscillation was 
achieved in more lasers with retroreflecting prism cavities, 
and their properties investigated The study of Q-switched 
lasers was continued, and a new faster mechanical Q-switch 
was designed Author 


N63 18709 Utah U Microwave Devices Lab . Salt Lake City 

IRRADIATED LASER MATERIALS 

V R Johnson and R W Grow In its Microwave Devices Lab. 
Consolidated Quarterly Rept Mar 31, 1963 p 42 44 (See 
N63 18701 17-09) 

(NSF Grant 15017) 

Progress is reported on a project designed to investigate 
the possibility of reducing the pumping energy required for a 
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sofid-state ruby laser by 7 -ray damage and by applying 
extremely high static pressure A nitrogen-cooled ruby rod in 
elliptical laser cavity apparatus was constructed and tried. The 
apparatus proved unsuccessful The rod was next 7 -irradiated 
at room temperature for periods of the order of 1 5 to 25 hours 
This amount of irradiation was sufficient to snuff out laser 
action in the crystal, at least for the input pump power available. 
The 7 -damage in ruby was found to be annealed out by heating 
the crystal to about 400° C and at least partially annealed by 
optically pumping the crystal in a laser configuration. N E A. 


N63-18711 Utah U Microwave Devices Lab . Salt Lake City 

MILLIMETER WAVE MASERS 

J C. Clark and R W Grow In its Microwave Devices Lab Con- 
solidated Quarterly Rept Mar 31. 1963 p 48 -50 4 refs (See 
N63- 18701 17 -09) 

(NSF Grant 15017) 

Materials suitable for use in solid state masers at milli- 
meter wavelength are investigated The primary activity of the 
report period consisted of literature search of both the current 
research concerned with millimeter wave maser materials and 
fundamental background information applicable for these cases 
Both Eu + + in CaF and SrCl have been suggested as materials 
that may have an allowed microwave transition that can be 
inverted near one of the levels of the optical transition One 
other type of material that is potentially worth consideration for 
use in the millimeter wavelength region is a solid-state maser 
using the cyclotron resonance levels and impurity doping levels 
in semiconductors N E.A 


N63-18911 General Electric Co Advanced Semiconductor 
Lab.. Syracuse. N Y 

SEMICONDUCTOR DEVICE CONCEPTS Scientific Report No 
3B 

N Holonyak Feb 28. 1963 19 p 9 refs 

(Contract AF 19(628) 329) 

(AFCRL-63-120(B)) 

A status report on the preparation and properties of 
Ga(Asj _ X P X ) p-n junction lasers is presented Halogen vapor 
transport synthesis of Ga(A$i _ X P X ) and its preparation into 
laser junctions are described Electrical and optical properties 
of GalAs] X P X ) laser junctions are discussed The present limi 
tations in these properties are related to material problems and 
the very early state of development of GatAs^xPJ, and are 
discussed in this context Author 


N 63-19140 Cornell U. School of Electrical Engineering 
Ithaca 

INVESTIGATION OF NEW CONCEPTS FOR MICROWAVE 
POWER GENERATION [Third Quarterly Progress Report 
Jan. 1 -Mar. 31.19631 

L. F. Eastman and L A Mac Kenzie Griffiss AFB. N Y , Tech- 
niques Lab , June 1963 58 p 2 refs 
(Contract AF 30(602) 2833) 

(RADC-TDR-63-219; EE-560) 

Experimental work reported includes the design and 
construction of the vacuum system, measurements of the mag- 
netic field along the system axis, and the design and construc- 
tion of a demountable plasma chamber This chamber has 
cathodes for a hot-cathode Penning discharge, input and output 
cavities, and will allow ready variation of a gas pressure A 
pulsed laser system utilizing a ruby crystal has been con- 
structed to investigate the feasibility of obtaining very dense 
thermionic emission from a metallic cathode when it is surface 
heated by a pulsed laser beam. The problem of end coatings 


on the crystal with a suitable lifetime has been solved, and a 
new optical aligning technique has been developed for aligning 
and focusing the laser beam onto the cathode surface The 
first few emission tests used a test diode utilizing a tungsten 
wire cathode, which gave a "plasma jet,” or gaseous tungsten 
discharge current from the cathode at low pressures When a 
negative bias was applied to the diode, large peak ion currents 
were observed When the laser output energy was sufficiently 
reduced, the first traces of thermionic emission current were 
obtained Author 


N63 19405 California U . Berkeley 
Electronics Research Lab 

INTENSITY MEASUREMENTS FOR OPTICAL MASER 
APPLICATIONS 

W F Kolbe Apr 22. 1963 23 p 12 refs 
(Grant D A-A R0(D)-3 1 - 1 24-G 1 51 ) 

(AROD-3323 2) 

The experimental determination of absolute intensities of 
visible and near-visible light sources is considered A photo- 
electric method was used, incorporating a Jarrell-Ash 3 4 
meter Ebert Spectrograph and a tungsten strip filament lamp 
as a standard source Calibration curves covering the spec- 
trum from 3500 to 11.000 Angstroms were obtained, relating 
the source brightness B(A) to the photomultiplier current 1(A) 
for the spectrograph used The preliminary measurements 
made indicate that the method is reasonably accurate in 
determining the relative intensities of various spectral lines 
of a given source, but only moderately successful in determining 
absolute intensities. Some methods for improving the latter 
are considered. Author 


N63-1 9444 Lockheed Missiles and Space Co. Sunnyvale. 
Calif 

METALWORKING APPLICATIONS OF LASERS: AN ANNO 
TATED BIBLIOGRAPHY 

Helen B Me Cormick comp Feb. 1963 30 p 66 refs 
(Rept 5-73-63 5; SB-63-22) 

Applications of lasers in metalworking are reported here, 
with excerpts, summaries, and quotations pointing out the 
most relevant information in the items reviewed. Metal work- 
ing applications include welding, machining, piercing and drill- 
ing. melting and vaporizing, fabrication of refractory materials, 
and the microwelding and micromachining of fragile components 
and interconnections for electronics and optical communications 
uses Measuring and gaging applications, high-speed photog- 
raphy. and high-temperature testing of materials characteristics 
are other likely applications mentioned. References are made 
also to safety precautions for laser use. and to components and 
equipment now available for experimental or shop use 

Author 


N63-1 9641 Cornell Aeronautical Lab . Inc . Buffalo. N Y 

THE POSSIBLE PRODUCTION OF POPULATION INVERSIONS 
BY GASDYNAMIC METHODS 

Ian R Hurle, A Hertzberg, and John D Buckmaster Dec 1962 
22 p 9 refs 
(CAL-RH-1670 A- 1 ) 

The possible production of large population inversions in 
electronic states by techniques involving fast expansion of a 
thermally excited gas is discussed The inversion is obtained 
through the rapid radiative de-excitation of the lower electronic 
state of a suitable atom during the expansion process The extent 
of the inversion produced in a particularly convenient type of 
expansion is examined, and the feasibility of subsequent laser 
action is considered Author 
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N63-1 9987 


N 63-1 9987 Ohio State U Research Foundation. Columbus 
Antenna Lab r 

ABSORPTION OF LASER RADIATION IN THE ATMOSPHERE 

Ronald K Long May 31 . 1963 167 p 64 refs 
(Contract AF 33(657)- 1 0824) 

(Rept 1 579 3) 

Laser sources have been proposed for communications 
and radar applications in the atmosphere therefore, a knowl- 
edge of the loss parameters of the atmosphere at the laser 
frequencies is needed for the design of these systems This 
work presents a study of one of these loss parameters, molec- 
ular resonance absorption, over the 0 6- to 200-micron 
wavelength region The absorption at more than one hundred 
laser frequencies was determined A multiple traversal ab- 
sorption-cell system is described which is capable of making 
absorption measurements with path lengths of up to one mile, 
and at pressures simulating atmospheric conditions from sea 
level to eighty-miles altitude Measurements made with the 
absorption cell and a 1 1522 76 Angstrom helium-neon laser 
are described A study of the absorption by oxygen and water 
vapor in the 6934 to 6944 Angstrom ruby wavelength region was 
made using a high resolution solar spectrograph and also 
using a room temperature laser and the laboratory absorption 
cell Author 


N63-20033 Columbia U New York. N Y 
Radiation Lab 

RESEARCH INVESTIGATION DIRECTED TOWARD EXTEND 
ING THE USEFUL RANGE OF THE ELECTROMAGNETIC 
SPECTRUM Second Quarterly Progress Report, Mar. 16 
through June 15, 1963 

R Novick June 15 1963 71 p refs 
(Contract D A-36 039 SC 90789) 

(CU 6 63-SC-90789) 

The nuclear spin and magnetic moment of 55 hour Cd 115 
have been determined by optical double resonance Positive 
identification of the isotope was obtained by the observation 
of the decay of the resonances The atomic g factor for the 
(5s5p) 3 Pi state of Cd has been determined to 10 ppm with a 
K-band optical double-resonance spectrometer Metastable 
autoiomzing states have been discovered in potassium and 
rubidium, and it has been shown that these can be quenched 
with an electric field (Stark quenching) The hyperfine structure 
of the KsApPPt state of Zn 67 has been redetermined Level 
crossings have been detected in the (3d) 5 4p and (3d) 4 4s4p con- 
figurations of chromium, the lifetimes of these states were 
determined from the widths of the crossing resonances The 
spin lattice relaxation rate for He 3 nuclei in solid He 3 has been 
calculated and the results compare favorably with experiment 
A new low temperature. Q-switched ruby laser has been 
constructed as the excitation source for a photon echo expen 
ment A cryostat for the ENDOR spectrometer, which permits 
the sample to be cooled to liquid hydrogen temperature, has 
been built and operated successfully The hyperfine interaction 
of the Ag center in KCI with the neighboring chlorine ions 
has been resolved by the ENDOR technique at liquid hydrogen 
temperatures A new laser spectrometer has been constructed 
and tested This is to be used for the study of photon phonon 
interactions in liquids and solids A sensitive high pressure 
microwave absorption spectrometer has been constructed and 
used for the study of the absorption in CO2 Detailed study 
of the microwave absorption of various gases present in 
planetary atmospheres is required for the full interpretation of 
the results that have been obtained by interplanetary radar 

Author 

N63 20348 G eneral Electric Co Schenectady. NY Re 
search Lab 

THE LASER 

J D Kingsley Apr 1963 10 p 8 refs 
(Rept 63 RL 3306-G) 


An elementary, qualitative discussion of the laser is given, 
including a description of stimulated emission Several funda- 
mental means of achieving a population inversion are discussed 
as well as the basic form of a laser The areas in which lasers 
may be applied are discussed briefly and in very general terms 

Author 


N63-2041 3 California U . Berkeley Electronics Research 
Lab 

THREE-LEVEL MASER MATERIALS. A SURVEY OF PO 
TENTIAL MATERIALS. II 

J. Wakabayashi June 1. 1962 112 p 80 refs 

(Contract AF 49(638)102) 

(IER Ser. 60. Issue 452) 

Paramagnetic resonance of impurities in natural crystals 
of calcite (CaC03) and barite (BaS0 4 ) was investigated Ob- 
served spectra are compared with the theoretical spectra of 
probable impurities One spectrum in calcite is identified 
with Fe 3+ . Another is possibly due to Cr 3+ No identifiable 
spectrum was observed in barite Author 


N63-20472 Michigan U Inst of Science and Tech . Ann 
Arbor Solid-State Phys Lab 

THE ABSORPTION AND EMISSION SPECTRUM OF 
C«F 2 :U + + + 

Robert E Meredith and Joe A Jenney Aug 1963 16 p 6 refs 
(Contract DA-36-039 SC-78801 ; Prop Michigan) 

(Rept 2900 438 R) 

The emission and absorption of CaF2 U + + + have been 
scanned at 77° K and 4 2° K, and line widths have been meas- 
ured The spectrum is interpreted as arising from ions per- 
turbed by a weak tetragonal crystal field Preliminary results 
of the Zeeman effect on the narrowest lines are presented 

Author 


N 63-20668 Aerospace Corp . El Segundo. Calif. 
DISLOCATIONS IN RUBY LASER CRYSTALS 

K Janowski and H Conrad July 29. 1963 34 p 10 refs 

(Contract AF 04(695)169) 

(TDR-1 69(3240-01 )TN -2; SSD-TDR 63 1 72) 

A detailed study was made of the dislocation structure of 
ruby crystals obtained from various sources Using KHSO4 as 
an etchant, a detailed mapping of the dislocation structure on. 
the (000T) and the (1120) planes was performed A less ex- 
tensive study was made of the rhombohedral planes The 
average dislocation density on the basal plane was 1.5 to 
3 X 10 6 cm“ 2 , and on the (1120) planes it was approximately 
5 X 10 5 cm~ 2 However, considerable variation existed between 
areas on a given plane The subboundaries in the basal plane 
tended to lie along [l"T00] type directions while those on the 
(1120) plane tended to lie: (a) parallel to the basal plane. (b> 
along traces of the (iTOI) plane, and (c) along normals to the 
traces of the (0001) planes These orientations suggest that 
many of the dislocations lie on the (000 1). {1 101 } and 120} 
planes. Author 


N63-20995 Royal Aircraft Establishment. Farnborough (Gt 
Brit ) 

THE OPTICAL MASER (DER OPTISCHE M ASER| 

W Kaiser London. Ministry of Aviation May 1 963 33 p 
79 refs In ENGLISH Transl from Phys Stat Sol 2 1962 
p U17-1143 
(RAE Lib Transl 1037) 
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N63-231 67 


* A review of the present knowledge of the optical maser 
has been carried out The maser condition for certain resonant 
bodies is described, and a brief account of the kinetics of 
the solid-state maser is given Recent work on the gas maser 
is reported, and the essential properties of the radiation of the 
solid-state maser and the gas maser are discussed Some ap- 
plications of optical masers are mentioned Author 


N63-21026 Joint Publications Research Service. Washington 
DC 

QUANTUM GENERATORS AND "DEATH RAYS’" 

P T. Astashenkov Sept 6. 1963 16 p Transl into ENGLISH 
of an article from At Radiotekhn , Moscow, 1962 p 77-89 
(JPRS-20959; OTS-63-31696) OTS $0 50 

A discussion is presented on the creation of monochro- 
matic light sources which make it possible to obtain beams of 
radiation which are as sharply directed as needles, and to 
generate temperature effects equal to 10 10o C These partic- 
ular characteristics are discussed in terms of developing meth- 
ods and instruments for local and space communication sys- 
tems. space navigation, location and range finders, and for 
producing death rays which are to be used in a defense system 
against missile attack C.L.W. 


N63-21469 Army Missile Command, Huntsville. Ala. Phys- 
ical Sciences Lab 

RADIATION DAMAGE BY COMPTON SCATTERING IN 
GAMMA OR X-RAY PUMPED OPTICAL MASERS 

R A Shates Apr. 15, 1963 15 p 5 refs 
(RR-TN-63-2) 

The computation of threshold energies of X-rays and gamma 
rays for the displacement of a lattice element by the nuclear 
Compton scattering is reported Numerical results are given 
for alkali halides and oxides These computations were carried 
out as a part of a general feasibility study of direct pumping of 
optical masers by radiations emitted in the nuclear fission of 
transactinides Based on the analysis of the fission data for 
U 235 . it is concluded that the direct pumping is not yet tech- 
nologically feasible because: (1) only a small fraction of the 

total energy released by the nuclear fission can presently be 
made available in X-rays and gammas. (2) serious radiation 
damage to the optical maser material would occur if fast neu- 
trons or high-energy gammas were used in pumping As an 
alternate, the conventional conversion of fission energy into 
electricity and the electrical pumping by carrier injection into 
recombination radiation devices is suggested Author 


N63-22216 Picatinny Arsenal, Dover. N J 

AN INVESTIGATION INTO THE FEASIBILITY OF A PYRO- 
TECHNIC LASER PUMP 

Chester L Smith and Paul J. Kisatsky Aug 1963 63 p 
(PA-TR-31 02) 

Pyrotechnic compositions consisting of two basic ingre- 
dients — fuels and oxidizers — were tested in various combina- 
tions Combinations of pyrotechnic ingredients and high 
explosives were also examined, and high explosives in various 
configurations were tested Brightness tests on the above 
combinations were conducted with various means of con- 
taining and confining the materials A squib of Zr/KCI0 4 
emerged as the brightest emitter. The brightness was en- 
hanced by use of a particular fixture (This laser pump fixture 
utilized distributed pyrotechnics on the printed-bridge wire 
matrix } The ingredients of the Zr/KCI0 4 were varied from 


stoichiometric to a fuel-rich combination, with the stoichio- 
metric ratio giving the highest output on the brightness bench 
The temperature reached, with the combination, was 4900° K 
The brisance of the explosive and pyrotechnic composition 
was high, and would, therefore, pose a severe problem when 
trying to avoid damage of the laser crystal Consequently, it 
has been decided to work with a pyrotechnic composition, 
Zr/KCl0 4 in particular, in a standard squib body rather than 
with an explosive and pyrotechnic composition I v L 


N63-22258 Services Electronics Research Lab . Baldock 
(Gt Brit } 

THE ONSET OF STIMULATED EMISSION FROM GaAs 
SEMICONDUCTOR OPTICAL MASERS 

R F Broom, C H Gooch, C Hilsum, and D J Oliver In its 
S E R L Tech Journal June 1 963 p 90 92 2 refs Submitted 
for publication (See N63-22251 23-01) 

The fabrication of gallium arsenide junction diodes, which 
show signs of coherent emission at current densities as low 
as 1.500 amps/cm 2 at a diode temperature of about 100° K. 
is reported These values are considerably lower than any 
previously reported The explanation given is that, in the par- 
ticular regions of the diode at which coherent spectral emis- 
sion was observed, the impurity level, the defect concentra- 
tion and the abruptness of the transition region are nearer 
the optimum for efficient conversion of electrical current into 
infrared radiation, so that these regions emit coherent radia- 
tion at lower current densities than the rest of the junction 

M P G 


N63-22774 Space Technology Labs , Inc . Redondo 
Beach, Calif. 

MASERS AND LASERS: A BIBLIOGRAPHY 1962 Supple- 
ment 

J F Price and A K Dunlap Mar 1963 182 p 1134 refs 

Suppl to N62-1 6763 17-21 

(Research Bibliography 45: Rept. 9990-6369-KU 2000) 

This bibliography consists of 1134 references on masers 
and lasers The majority of the references are those published 
in 1962 as well as those released in 1962 by ASTIA and 
NASA. This bibliography is a supplement to NASA N62- 
16763 J E.T. 


N63-22877 Jet Propulsion Lab., Calif. Inst of Tech , Pasa- 
dena 

DUAL-CAVITY MASER USED IN MARS RADAR EXPERI- 
MENT 

W H Higa and R C Clauss June 1963 2 p 3 refs Repr, from 
IEEE Proc , v 51 . no 6. June 1 963 
(NASA Contract NAS7-100) 

(NASA CR-52020; JPLTech Rept 32-432) 

A dual-cavity ruby maser was used in a radar experiment 
in which echoes were received from Mars. A Cassegrainian 
antenna configuration made it possible to achieve a total sys- 
tem temperature of around 40° K The detected signal level of 
the Mars echo was of the order of —180 dbm The principal 
advantage of the multiple-cavity maser is the improved gain 
stability over a single-cavity unit operating with the same total 
gain A diagram of the microwave circuit for the dual-cavity 
maser and a cross-sectional view of one of two identical maser 
units are given C.L.W. 


N63-23167 California U . Berkeley Electronics Research 
Lab 

DIATOMIC GAS OPTICAL MASER WITH EXPLODING WIRE 
PUMPING SOURCE 
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L Hajdu June 5 1963 41 p 23 refs 

(Grant DA ARO(D) 31 124 G317: Contract AF 49(638)102) 
(Rept 63-12. AROD 33233) 

The feasibility of a gaseous maser in which the excited 
atoms are produced through photochemical decomposition of 
diatomic molecules (such as N 2 O 2 . and NO) is studied As 
an example, the photodissociation of NO is discussed in detail 
Because of the required high excitation energies, the useful 
pumping band of such a system is in the extreme ultraviolet 
Exploding wire is suggested as a suitable light source, having 
very intense output in the vacuum ultraviolet, with excellent 
reproducibility of its spectral characteristics per flash Prelimi- 
nary experiments show that when N 2 and 0 2 molecules are 
photoactivated by the light output of an exploding wire, the 
7468 8 A nitrogen and 8446 A oxygen emission lines appear 
with relatively high intensities Author 


N63 23304 Air Force Cambridge Research Labs Bedford. 
Mass 

LARGOS: A SUGGESTED METHOD FOR STEREO TRIANGU 
LATION 

MichaelS Tavenner In its Compendium of Papers in the Fields 
of Geodesy and Planetary Geometry Aug 1963 9 p refs Pre- 
sented at the 43rd Ann Meeting, Amer Geophys Union. 
Washington, Apr 1962 (See N63-23301 24-01) 

Lasers, located at each ground observing station, beam 
light pulses activated by a common triggering circuit to the 
satellite The satellite reflects each signal to its respective 
source where the signal is recorded on a photographic plate 
against a background of stars Reduction of these photographic 
plates gives extremely accurate information as to satellite and/ or 
ground station position Advantages of LARGOS are (1) All 
complicated equipment is on the ground where it may be re- 
paired or adjusted ( 2 ) by keeping prismatic reflectors small, 
weight is held to a minimum. (3) power requirements for 
the source are small ( = 1 0 3 watt seconds): (4) the system is 
adaptable for tracking any satellite or missile Author 


N63-23312 Air Force Cambridge Research Labs., Bedford, 
Mass 

GEODETIC APPLICATIONS OF LASERS 

Paul B Swenson In its Compendium of Papers in the Fields 
of Geodesy and Planetary Geometry Aug 1963 4 p Presented 
to the Geodetic Planning Factors Conf . Orlando AFB, Dec 1 962 
(See N63-23301 24-01) 

Two uses of lasers in geodetics are discussed. In the first, a 
laser pulse would be directed at a satellite which carries a prismatic 
or retrodirective reflector. The reflected beam would be photo- 
graphed by stellar cameras as a point source in the reference 
star background, and then the plates would be handled like 
any other geodetic stellar plate In the second, a laser pulse 
would be used to measure accurately the relative heights of the 
surface features of the moon This would be accomplished 
by beaming a very short laser pulse to the moon and meas- 
uring its transit time out and back P V.E 


N63-23343 Avco-Everett Research Lab . Everett. Mass 

POPULATION INVERSION BETWEEN BOUND AND RE 
PULSIVE MOLECULAR ELECTRONIC STATES BY TWO- 
TEMPERATURE EQUILIBRIUM 

D A Leonard. J C Keck and M M Litvak (MIT) Aug 1963 
9 p 4 refs 

(Contract AF 04(694)-33) 

(Avco-Everett Res Rept -164; BSD-TDR-63-1 70) 


The well-known ultraviolet-emission continuum of molec- 
ular hydrogen which results from transitions between the 
a 3 2 g + and b 3 £ u + electronic states is suggested as a transition 
for a high-power, ultraviolet, gas laser. In an electric arc. 
collisions of hot electrons with ground state molecules populate 
these two states Steady-state inversion can be achieved 
by maintaining the heavy particle temperature below the elec- 
tron temperature, and by maintaining the hydrogen atom con- 
centration below the equilibrium value corresponding to the 
electron temperature This suppresses the population of the 
lower state by reducing the rate of recombination of ground 
state atoms into the repulsive state A two-temperature quasi- 
equilibrium model requires a temperature ratio of 1.5 for 
inversion Author 


N63-23467 Florence U (Italy) Istituto di Fisica della Radi 
azione 

RESEARCH ON LASER (RICERCHE SUL LASER) 

G Toraldo di Francia In 1st Superiore di Sanita. Rome The 
Seminar at the Physics Lab during the Period Jan Apr 1963 
Part II p 74-88 In ITALIAN (See N63-23465 24 23) 

Laser research and possible laser applications are discussed 

Trans by P F E 


N63-23526 Bell Telephone Labs . Inc . Murray Hill. N J 

SOLID STATE MASER RESEARCH Final Report, 20 June 
1962-19 June 1963 

H E D Scovil June 19. 1963 73 p refs 
(Contract DA-36 039-sc 89169) 

CONTENTS 

1 THE FILLING FACTOR OF THE TRAVE LING WAVE 
MASER W J Tabor p 9-16 refs (See N63-23527 24 25) 

2 THE ISOLATOR INCORPORATED IN THE TRAVEL- 
ING WAVE MASER F S Chen p 16-25 refs 

3 PART V — MASER PROPERTIES OF Cr + + + IN ZnW0 4 
AT L-BAND W G Nilsen p 26 40 refs (See N63 23528 
24-25) 

4 p A R T VI — A GENERAL THEORY OF CROSS RE- 
LAXATION W J C Grant p 41-62 refs (See N63 23529 
24-25) 


N63-23527 Bell Telephone Lab . Inc . Murray Hill, N J 
THE FILLING FACTOR OF THE TRAVELING-WAVE MASER 

W J Tabor In its Solid-State Maser Res June 19, 1963 
p 9- 16 refs (See N63 23526 24-25) 

The filling factor for a traveling-wave maser (TWM) loaded 
only on one side is determined Using a filling factor previously 
determined for a TWM completely filled with active material, 
the advantage or disadvantage of loading a maser on both sides 
of the comb or on only one side is discussed An increase in 
electronic gain at midband is shown when the second side of 
the comb is filled with ruby, and 10 Gc a 30-percent increase 
in gain can be obtained by loading the second side with ruby 
It is concluded that two-sided loading is more efficient at least 
up to X-band. although not by a very large margin P V E 


N 63-23528 Bell Telephone Labs . Inc . Murray Hill. N J 
MASER PROPERTIES OF Cr+ ++ IN ZnW0 4 AT L BAND 

W G Nilsen In its Solid-State Maser Res June 19. 1963 
p 26-40 refs (See N63 23526 24-25) 
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N64-1 1088 


The suitability of this material for L-band masers was 
studied and was found to give a gain (db)-bandwidth product 
superior to that of ruby maser material However, the operat- 
ing conditions for the maser material, i.e temperature, fre- 
quency. and magnetic field make it impossible to find a com- 
panion isolator material for the design of traveling-wave 
masers Author 


N63-23529 Bell Telephone Labs , Inc , Murray Hill. N J 
A GENERAL THEORY OF CROSS RELAXATION 

W J C Grant In its Solid-State Maser Res June 19. 1963 
P 41 62 refs (See N63-23526 24-25) 

A critical examination of existing theories of cross 
relaxation revealed room for an improved, more rigorous 
treatment This theory of cross relaxation was developed 
for single spin flips, and subsequently extended for mul- 
tiple spin flips The theory was used to explain pertinent 
experimental observations Author 


N63 23544 Hughes Research Labs , Malibu, Calif 

LASER DEVICES EXPLORATORY INVESTIGATION Interim 
Scientific Report No. 1, 1 May 1963-31 July 1963 

i 1 963! 54 p refs 
(Contract AF 33(657) 1 1650) 

CONTENTS 

1 SINGLE MODE CW INVESTIGATION p 3-7 refs 

2 MATERIALS GROWTH AND SPECTROSCOPY p 7- 

21 

3 NONLINEAR OPTICS p 22-29 

4 APPENDIX I CHARACTERISTICS OF RUBY LASER 

MODES IN A NOMINALLY PLANE PARALLEL RESONATOR 
V Evtyhov and J K Neeland p 30 41 1 1 refs (See N63- 

23545 24 25) 

5 APPENDIX II — MEASUREMENT OF RAMAN SCAT- 
TERING CROSS SECTIONS FOR USE IN CALCULATING 
STIMULATED RAMAN SCATTERING EFFECTS F J Me Clung 
and D Weiner p 42-49 6 refs (See N63-23546 24-25) 


N63-23545 Hughes Research Labs . Malibu, Calif 

CHARACTERISTICS OF RUBY LASER MODES IN A NOMI- 
NALLY PLANE PARALLEL RESONATOR 

V Evtuhov and J K Neeland In its Laser Devices Exploratory 
Invest [1963] p 30-41 11 refs Submitted for Publication 

(See N63-23544 24-25) 

Characteristics of ruby-laser modes in a nominally plane- 
parallel resonator were investigated Results indicate that: 
(1) The modes observed in ruby lasers are those of a resonator 
with curved, but not necessarily spherical, end plates (2) Most 
ruby lasers operate in such modes or a superposition of them 
rather than in the modes of a truly plane-parallel resonator 
(3) Laser action is likely to start in areas of greatest effective 
end-plate curvature, in the case of rubies of large cross-sec- 
tional area, since the modes in such areas have the lowest 
losses (4) The laser output, in the far field, consists of a 
center spot which results from superposition and interference 
of excited modes and Fabry-Perot rings, which are believed 
to be basically unrelated to the true modes I v.L. 


N63-23546 Hughes Research Labs.. Malibu, Calif 

MEASUREMENT OF RAMAN SCATTERING CROSS SEC- 
TIONS FOR USE IN CALCULATING STIMULATED RAMAN 
SCATTERING EFFECTS 


F J Me Clung and D Weiner In its Laser Devices Exploratory 
Invest [1963] p 42-49 6 refs Submitted for Publication 

(See N63-23544 24-25) 

The magnitude of stimulated Raman scattering (SRS), 
of the Raman laser effect, depends upon the peak values of 
ordinary Raman scattering cross sections, just as ordinary 
laser gain depends upon the peak value of an absorption cross 
section. Results are given of the first measurements of peak 
Raman scattering cross section for three Raman lines in 
nitrobenzene, benzene, and toluene for which SRS has been 
studied, and for two other lines, in benzene and toluene, from 
which no SRS could be produced within certain experimental 
limits The characteristics of SRS as calculated from these 
cross sections agree with SRS threshold measurements for 
these substances. A ruby laser was used as the light source 
in the Raman spectrometer. Photometric detection was used 
with a 2-m grating spectrograph as the dispersing element. 

Author 

N63-23550 Linde Co.. East Chicago, Ind 
RUBY IMPROVEMENT FOR LASER - TASK I Final Re- 
port, No. 4, May 1 . 1962-May 31 . 1963 

R.L Hutcheson [1963] 33 p 
(Contract DA 36-039-SC -98089) 

The effect of thermal gradients, growth rate, annealing 
cycle, fluxing agents, and orientation on the growth of 
ruby via the flame-fusion crystal growth is discussed Data 
on crystals grown under the best selected parameters are 
presented Author 
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N64-10108* National Aeronautics and Space Administration. 
Goddard Space Flight Center, Greenbelt. Md. 

THE S-66 LASER SATELLITE TRACKING EXPERIMENT 
Henry H. Plotkin Feb. 13, 1963 24 p refs Presented at 3rd 
Intern. Conf. on Quantum Electron.. Paris, Feb. 13, 1963 
(NASA TM X-52075; NASA-X-524-63-59) OTS: $2.60 ph. 

$0.92 mf 

The optical tracking experiment to be conducted with the 
S-66 satellite, the polar ionospheric beacon, is described. The 
plan consists of illuminating a special satellite-borne reflector 
with a pulse from a laser and receiving the reflected light on a 
tracking telescope, which transmits the data to a digital com- 
puter. Experiments have shown that this type of optical track- 
ing is feasible, and that the readout of such a system can be 
expected to be accurate to 5 seconds of arc under the accelera- 
tions expected from satellites. D.E.R. 

N64-11088* National Aeronautics and Space Administration. 
Goddard Space Flight Center, Greenbelt. Md. 

MASERS FOR THE TELSTAR SATELLITE COMMUNICA- 
TIONS EXPERIMENT 

W J Tabor and J T Sibilia In its Telstar I, Vol 3. Jun 1963 
p 1863- 1886 refs (See N 64-1 1079 02-01 ) 

This paper discusses the design and characteristics of ruby 
traveling-wave masers operating at 4 Gc. These masers, char- 
acterized by an average gain of — 35 db over a bandwidth of 25 
Me, are equipped with waveguide input transmission lines, 
rather than the previously employed coaxial cables This 
change results in an overall noise temperature of 3 5° K for 
these devices, rather than the 10° K exhibited by earlier masers. 
The maser noise temperature now closely approximates sky 
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temperatures, which set the ultimate limit on earthbound re- 
ceiver sensitivity The improvements to be had by further re- 
duction in amplifier noise are therefore almot negligible A 
less well known maser property, i.e., its freedom from distor- 
tion, even when driven well into gain saturation, is discussed 

Author 

N64-11089* National Aeronautics and Space Administration 
Goddard Space Flight Center, Greenbelt, Md 
4-gc PARAMETRIC AMPLIFIER FOR SATELLITE COMMU- 
NICATION GROUND STATION RECEIVER 
M Uenohara. M Chruney, K M Eisele, D C Hanson, and 
A. L Stillwell In its Telstar I, Vol 3 Jun 1963 p 1887- 
1908 refs (See N 64- 1 1 079 02-01 ) 

The amplifier consists of two cascaded stages of similar 
design: the first of these is operated at liquid-nitrogen tern 

perature and the second at room temperature One 23-Gc 
pump source is used for both amplifier stages. The combina- 
tion of the two amplifier stages provides 38-db overall gam, 
45 c K overall system input noise temperature, 60-Mc bandwidth, 
0.1 -db short-term gain stability, and 0 3-db long-term gain 
stability A carefully designed cryogenic system maintains the 
amplifier refrigerated with only infrequent refilling of the 
dewar. i.e.. once every 10 days. Author 

N64-12559 Radio Corp of America. Camden. NJ Defense 
Electronic Products 

LASERS 

H R Lewis et al [1963] 31 p refs 
CONTENTS: 

1 THE LASER- AN INTRODUCTION H R Lewis 
(RCA, Princeton) p2 3 refs (See N 64- 1 2560 04-25) 

2. RESEARCH ON LASER MATERIALS P G Herkart, 
M Kestigian, and P N. Yocom (RCA, Princeton) p 4 7 refs 
(See N 64- 12561 04-25) 

3 DEVELOPMENT OF EFFECTIVE LASERS L A Mur- 
ray. M F Lamorte. and F. L Vogel (RCA. Somerville) p 8-1 1 
(See N 64- 1 2562 04-25) 

4 MODULATORS AND DEMODULATORS FOR LASER 
SYSTEMS D J Blattner and F Sterzer (RCA. Princeton) p 12 
15 refs (See N64-12563 04-25) 

5 LASERS FOR RANGING APPLICATIONS E Korn- 
stein (RCA, Burlington) p 16-19 refs (See N64- 1 2564 04-25) 

6 LASER CHARACTERISTICS AND SOME POTEN- 
TIAL APPLICATIONS D Karlsons and D J. Parker (RCA. 
Camden) p 20-22 ref (See N64- 1 2565 04-25) 

7. MASERS IN SYSTEM APPLICATIONS L C Morris 
(RCA. Camden) p 23-26 refs (See N64-1 2566 04-25) 

8 SUN PUMPED CONTINUOUS LASER R. C Duncan. 
Jr.. Z J Kiss, and H R Lewis (RCA, Princeton) p 27 refs (See 
N64-12567 04-25) 

9 WIDEBAND MICROWAVE PHOTOTUBES FOR 
LASER COMMUNICATION SYSTEMS D J Blattner, H C 
Johnson, F Sterzer, and J. E Reudy (RCA, Princeton) p 27 -28 
refs (See N64 1 2568 04-25) 

10 A NEW GaAs LASER THAT CAN BE PUMPED ELEC- 
TRICALLY J. I Pankove (RCA, Princeton) p 28 (See N64- 
12569 04-25) 

N64 12560 Radio Corp of America. Princeton, NJ 

THE LASER -AN INTRODUCTION 

H R Lewis In RCA, Camden. N J Lasers [1963] p 2 3 refs 
(See N 64- 12559 04-25) 

A brief insight into the novel properties of the laser is 
provided The significance of the coherence of laser radiation 
is discussed, and the working principles of the laser are ex- 
plained C L.W. 


N64-12561 Radio Corp of America, Princeton. N J 

RESEARCH ON LASER MATERIALS 

P G, Herkart. M Kestigian, and P N. Yocom In RCA, Camden, 
N J Lasers [1963] p 4-7 refs (See N 64- 1 2559 04-25) 
(Contract A F 33(6 1 6)81 99) 

The importance of the proper choice of materials for laser 
operation was emphasized because continuous operation, 
heat dissipation, and operating frequency are all functions of 
this parameter. Several criteria are given which laser materials 
must fulfill, and the steps involved in the preparation of laser 
materials are discussed Some of the materials utilized in lasers 
are given, and other materials which have possible use are 
mentioned. C L.W 

N 64-1 2562 Radio Corp of America. Somerville, N J 

DEVELOPMENT OF EFFECTIVE LASERS 

L A Murray. M F Lamorte, and F L Vogel In RCA, Camden. 
NJ Lasers [1963] p8-11 (See N64-12559 04-25) 

Effort has been devoted toward minimizing strain and im- 
purities in grown laser crystals Described are the effects on 
laser performance of the polish, parallelism, and reflecting sur- 
faces of the prepared laser rod and the geometry of the pump- 
ing system, as well as the construction of absolute and relative 
threshold measurement apparatus. Author 


N64-1 2563 Radio Corp of America, Princeton. N J 

MODULATORS AND DEMODULATORS FOR LASER SYS 
TEMS 

D J Blattner and F Sterzer In RCA, Camden, N J Lasers 
[1963] p 12-15 refs(SeeN 64 1255904-25) 

(Contracts AF 33(616) 8199 and DA 36 039 SC-90846) 

Wideband laser modulators that utilize crystals exhibiting 
linear electro optic effects are under investigation, and work 
is being conducted on special microwave phototubes capable 
of demodulating light that has been modulated at gigacycle 
rates. Some of the techniques and some of the materials 
utilized in the systems are given C L W 

N64-1 2564 Radio Corp of America, Burlington, Mass Aero- 
space Communications and Controls Div 
LASERS FOR RANGING APPLICATIONS 
E. Kornstein In RCA. Camden, N J Lasers [1963] p 16-19 
refs (See N64-12559 04-25) 

A prototype laser ranging system is discussed along with 
the basic considerations of laser ranging The prototype unit, 
as packaged includes a sighting telescope, transmitter, and 
receiver optics A review is given of early ranging systems, 
and the generation of single pulses is discussed A technique 
for controlling laser output is also given, along with the range 
equation developed for laser ranging systems c L.W. 

N 64-12565 Radio Corp of America. Camden. N J Defense 
Electronic Products 

LASER CHARACTERISTICS AND SOME POTENTIAL AP 
PLICATIONS 

Dainis Karlsons and Donald J Parker In its Lasers 1 1 963] p 20- 
22 ref (See N64- 1 2559 04-25) 

Favorable and unfavorable laser characteristics that affect 
applications, current trends and needs in laser equipment de- 
velopment, and potential laser applications are discussed The 
ability to realize very small angular beamwidths in the optical 
region is the prime parameter of almost every application 
proposed for the laser, giving it the property of extremely effi- 
cient power transfer over long ranges Small wavelengths 
associated with lasers mean that small oscillating structures 
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can* serve as relatively high-gain antennas for radiating their 
energy High noise temperatures, very difficult propagation 
characteristics for application through the earth's atmosphere, 
and rather poor efficiencies are all disadvantages of the laser. 
Some of the applications of the laser are as amplifiers; as a 
power generator capable of very-high-peak outputs: as well as 
average power levels; as detectors; in communication systems; 
and in radar systems. C L W 

N64-12566 Radio Corp of America, Camden, N .J Defense 
Electronic Products 

MASERS IN SYSTEM APPLICATIONS 

L. C. Morris In its Lasers [1963] p 23-26 refs (See N64-12 
559 04-25) 

Attention was directed toward recent advances in maser 
development. This included the development of a traveling- 
wave maser; the construction of a small, compact maser uti- 
lizing rutile; the development of millimeter-wave masers; maser 
amplification at liquid-neon temperatures; and the application 
of masers in communications, such as in Telstar and Echo 
The discussion also included maser noise temperature; an- 
tenna noise temperature; environmental noise sources; maser 
cooling systems; and future maser development C.L.W 


N64-12567 Radio Corp of America. Princeton, N.J 

SUN-PUMPED CONTINUOUS LASER 

R. C Duncan, Jr.. Z J Kiss, and H R Lewis In RCA. Camden, 
N.J. Lasers [1963] p 27 refs (See N64- 1 2559 04-25) 
(Contract AF 33(6161-8199) 

Laser action has been achieved in a CaF 2 Dy^ + system at 
liquid-neon temperature (27° K) using the sun as the pumping 
source. This laser action in the CaF:Dy 2 + system was re- 
ported at 2.36 microns. The low pulsed laser threshold, the 
long lifetime, and the convenient location of the broad pumping 
bandsof this system make it especially suitable for sun-pumped 
operation. C. L.W 


N64-12568 Radio Corp. of America, Princeton, N.J. 

WIDEBAND MICROWAVE PHOTOTUBES FOR LASER COM- 
MUNICATIONS SYSTEMS 

D. J. Blattner. H. C. Johnson, F. Sterzer, and J E Reudy In 
RCA, Camden, N.J. Lasers [1963] p 27-28 refs (See N64- 
12559 04-25) 

(Contract DA 36-039-SC-90846) 

The RCA developmental A-1283 microwave phototube is 
schematically diagramed, and its operation is described. The 
light to be modulated passes through the optical window onto 
a transmission type photocathode. The photoelectrons emitted 
by the cathode are bunched at the modulation frequency of the 
light. As these electrons pass through a traveling-wave-tube 
type helix, they excite a traveling wave that is taken out at the 
output coupler. The tube with its focusing periodic permanent 
magnets is 18 inches long and weighs 5 pounds. C.L.W. 


N64-12569 Radio Corp of America, Princeton, N.J. 

ANEWGaAsLASER THAT CAN BE PUMPED ELECTRICALLY 

J I. Pankove In RCA. Camden, N.J. Lasers [1963] p 28 (See 
N 64-1 2559 04-25) 

A very simple, electrically pumped, semiconductor laser 
was developed, that is comprised of a p-n junction diode in a 
wafer of gallium arsenide The gallium arsenide was con- 
verted into a laser by altering its shape, by decreasing the 
contact resistance to reduce losses, and by increasing the cur- 
rent density through the junction. C.L.W 


N64-12587 General Electric, Co , Syracuse N Y 

SEMICONDUCTOR LASER AMPLIFIER TECHNIQUES (SEM- 
LAM) 

Fred J. Demma Griffiss A F B , N Y Techniques Lab Nov. 

1963 24 p refs 

(Contract AF 30(602)-31 11) 

(RADC-TDR-63 429 AD-425350) 

This report describes the planning and use of the semicon- 
ductor laser diodes as light amplifier, and an oxygen gas laser 
as a source Author 


N64-12592 Cutler-Hammer, Inc.. Deer Park. N Y Airborne 
Instruments Lab. 

STUDY OF SOLID-STATE AND TRAVELING-WAVE MASER 
TECHNIQUES 

J A De Gruyl, W W Heinz. S. Okwit, and J G. Smith Griffiss 
AFB, N Y. Tech. Lab. Nov 1963 48 p refs 
(Contract AF 30(602)-2989) 

( R AD C -T D R -63-461 ; AD-425402) 

The purpose of this program is to develop improved maser 
techniques and apply them to an overall maser system The 
specific areas of interest of this program are: (1) broad instan- 
taneous maser bandwidth (500 Me); (2) incorporation of 
solid-state power limiters to protect the maser from saturating; 
(3) use of superconducting solenoids to provide the magnetic 
field for the maser; and (4) investigation of the possibility of 
using the superconducting tunneling effect to provide the RF 
pump power to the maser A theoretical analysis of the broad- 
band traveling-wave masers has been made, and several suc- 
cessful experiments have been performed. General expressions 
that show the important parameters affecting the broadbanding 
are given, and practical requirements for the structure and 
magnetic field are established An analysis of the ferrite ap- 
proach to the low-level limiter problem has been made Author 


N64-12870 American Optical Co.. Southbridge, Mass 
EXPERIMENTAL VERIFICATION OF SUN-POWERED LASER 
TRANSMITTER [Final Report, Mar. 1962-May 1963] 

G R Simpson Wright-Patterson AFB, Ohio, AF Avionics Lab 
Aug. 1963 1 19p refs 
(Contract AF 33(657) 86 1 9) 

(ASD-TDR-63-727; AD-420983) 

This report details the effort expended on a program of 
design and experimentation leading to the delivery of an ex- 
perimental model of a sun-powered laser transmitter Analyt- 
ical work is presented which resulted in the choice of Nd: 
CaW 04 and Nd glass as candidates for cw sun-powered oper- 
ation. The design and fabrication of the transmitter mount, pump 
optics, and laser cavities is described. Cooling techniques de- 
veloped (primarily oriented toward CaW 04 although generally 
applicable to any solid laser material operating at room tem- 
perature) and the design of the cooling system are detailed 
Experimental evaluation of a number of laser configurations 
of the materials discussed is presented. Evidence is given of 
quasi-continuous sun-powered operation of Nd glass Author 


N64-12993 Hughes Research Labs., Malibu, Calif 

LASER DEVICES EXPLORATORY INVESTIGATION Interim 
Scientific Report No. 2, 1 Aug. 1963-31 Oct. 1963 

H.V Winston [1963] 55 p refs 
(Contract AF 33(657)-1 1 650) 

(AD-423698) 

Progress has been made in simplifying the theory of opti- 
cal resonators so that cavities of any complexity, eventually 
including the pinhole mode selector, can be conveniently 
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analyzed The simplified analysis also lends itself to optimi- 
zation of resonator design. Chromium-doped synthetic spinel 
exhibits broad fluorescence line width, probably because of 
disorder in the structure, with chromium ions occupying neigh 
boring sites in both tetrahedral and octahedral coordination. 
Other possible laser materials have been prepared and studied 
spectroscopically, including terbium-doped LaAI 03 A rotat- 
ing mirror pulsed reflector laser has been built and its operat- 
ing characteristics studied The conditions for low beam di- 
vergence and high-power density at the focus have been estab- 
lished. Stimulated Raman scattering has been observed in a 
number of new liquids and in crystals of diamond, calcite, and 
sulfur, with the generation of a total of 36 new frequencies in 
the range from 6355 to 8980 A Author 


N64-13238 Ohio State U Research Foundation, Columbus 
Antenna Lab 

TECHNICAL MEMORANDUM ON AN EXAMINATION OF THE 
ABSORPTION FLUORESCENCE, AND LASER RADIATION 
SPECTRA FOR SOME COMMERCIAL LASER CRYSTALS 

John G. Meadors 30 Aug. 1963 31 p refs 
(Contract AF 33(657)- 1 0824) 

(BPSN-3630 5237. AD-423567: Rept 1579-1) 

Three commercial laser crystals were studied and com- 
pared with published data on similar crystals The absorption, 
fluorescence, and laser radiation spectra were examined for 
three rods in an attempt to shed some light on the tolerance 
of laser system design. C L.W 


N64-13427 Technical Operations. Inc, Burlington. Mass 
INVESTIGATION OF COHERENT OPTICAL PROPAGATION 

Thomas J Skinner In its Invest of Coherent Optical Propa 
gation Tech Doc Rept Nov 1963 p 1 70 refs (See N64 
13426 05-01) 

The need for a knowledge of the coherence of the emission 
of a laser in the design of a ground to-satellite-to-ground 
optical communication system is described In addition, 
methods, both theoretical and experimental, for measuring 
this coherence are presented. The signal and noise powers to 
be expected at various locations along the communications 
path are presented, but the effects of the atmosphere are ig- 
nored A theoretical model of the propagation of light intensity 
and coherence in the atmosphere is developed The results of 
this theoretical analysis along with some experimental data 
are used to repeat the previous power analysis, but the effects 
of the atmosphere are included A general evaluation of the 
communications channel is given Author 


N64-13720 American Science and Engineering, Inc , Cam- 
bridge, Mass 

INVESTIGATION OF GROWTH OF OPTICAL CRYSTALS 
SUITABLE FOR LASER OPERATION Final Report 1 1 5 Jul- 
30 Sep. 1963| 

30 Oct 1 963 2 1 p refs 
(Contract AF 19(628) 2470) 

(ASE 466 AFCRL-63-51 8 AD-426488) 

Among the tasks included in the investigation were (1) 
the surveillance of optical crystals to determine those most 
suitable for laser operation: (2) the acquisition of background 
information necessary for the growth of selected crystals, and 
(3) the preparation of single crystals Crystal growth studies 
were confined to Verneuil furnace work, Czochralski furnace 
work, and growth from a flux Results of studies on the growth 
of beryl and scapolite single crystals by flux crystallization are 
reported R T K 


N64-13744 Aerospace Corp . El Segundo. Calif. ♦ 

ELECTRONICS RESEARCH PROGRAM-OPTICAL MASER 
STUDIES Semiannual Technical Report [ Final | 1 Jan - 30 Jun. 
1963 

M Birnbaum and T L Stocker 25 Nov. 1963 32 p refs 
(Contract AF 04(695)169) 

(TDR 1 69(32 50-2 2 )T R 2 ; SSD-T D R -63-300 AD-426013) 
CONTENTS 

1 EFFECT OF DIFFRACTION ON THE OUTPUT BEAM 
OF A RUBY LASER M Birnbaum and T L Stocker pill 
refs (See N64 -13755 05-25) 

2 MULTIMODE OSCILLATION OF THE RUBY LASER 
NEAR THRESHOLD M Birnbaum and T L Stocker p12 22 
refs (See N64 13756 05-25) 


N64-13745 Aerospace Corp . El Segundo. Calif 

EFFECT OF DIFFRACTION ON THE OUTPUT BEAM OF A 
RUBY LASER 

M Birnbaum and T L Stocker In its Electron Res Program 
Opt Maser Studies 25 Nov 1963 p 1-11 refs Submitted 
for Publication (See N64- 1 3744 05-25) 

Observations were made of the near field and f a r -fie Id 
patterns of a ruby laser operated near threshold In these ob- 
servations, the beam diffraction effect predicted for diffraction 
by a small, elliptically shaped aperture was observed This 
effect was a 90-degree rotation of the elliptical figure The 
beam divergence was greater than that predicted using dif- 
fraction theory R T K 


N64-13746 Aerospace Corp . El Segundo. Calif 

MULTIMODE OSCILLATION OF THE RUBY LASER NEAR 
THRESHOLD 

M Birnbaum and T L Stocker In its Electron Res Program 
Opt Maser Studies 25 Nov 1963 p 12 22 refs Submitted 
for Publication (See N64-13744 05-25) 

Experimental results were obtained demonstrating that 
many axial modes are present in the output of a ruby laser which 
is operated very close to threshold Multimode operation was 
found to be the rule, even when the output of the laser appeared 
as a regularly spaced, exponentially damped series of spikes 
Theoretical analysis of the laser oscillations indicates that the 
initial laser spike transient should damp out, leaving only the 
cw (continuous wave) oscillation of the laser This effect was 
observed in a ruby laser operated close to threshold In many 
cases, the initial train of laser pulses appeared to damp out 
and approach a cw level of oscillation A cw beat frequency was 
often found to coincide with the cw light output R T K 


N64-13750 General Electric Co . Schenectady. N Y 

SILICON CARBIDE DIODE "LASER 

R N Hall In its Semicond Device Concepts 31 Oct 1963 
p 47 58 refs (See N64 13747 05 25) 

Luminescence from traveling solvent SiC diodes is dis 
cussed It is concluded that die narrow emission line which 
has been reported is due to the spontaneous recombination 
of bound excitons and is unrelated to coherent light emission 

Author 


N64-13796 Cornell U . Ithaca. N Y 

INVESTIGATION OF NEW CONCEPTS FOR MICROWAVE 
POWER GENERATION. LASER STUDIES Final Report 
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G C Dalman Griffiss AFB, NY, Rome Air Develop Center, 
Dec 1963 1 13 p refs 
(Contract AF 30(602) 2833) 

(R ADC-TD R-63-465, Vol. 2; AD-4271 15) 

CONTENTS: 

1. PRELIMINARY STUDIES OF ELECTRON EMISSION 
FROM TUNGSTEN INDIRECTLY HEATED BY A PULSED 
LASER G. C Dalman 10 p refs (See N64- 1 3797 05-25) 

2. NOTE ON ELECTRON AND ION EMISSION FROM 
LASER-HEATED OXIDE CATHODES G C Dalman 7p (See 
N64-13798 05-25) 

3 DOUBLE-QUANTUM PHOTOELECTRIC EMISSION 
G Wolga and H Bowers 8 p refs (See N64-13799 05-25) 

4 AN INVESTIGATION OF ELECTRON EMISSION 
FROM A TUNGSTEN SURFACE INDUCED BY A LASER 
BEAM L. A Mac Kenzie 81 p refs (See N64-13800 05-25) 


N64-1 3797 Cornell U.. Ithaca. N Y. 

PRELIMINARY STUDIES OF ELECTRON EMISSION FROM 
TUNGSTEN INDIRECTLY HEATED BY A PULSED LASER 

G. C. Dalman In its Invest of New Concepts for Microwave 
Power Generation Laser Studies Dec. 1963 10 p refs (See 

N64-1 3796 05-25) 

An experimental and theoretical investigation of the 
emission of electrons, ions, and vertical particles from a 
tungsten cathode which is "surface-heated" by a laser beam 
is described. Principal emphasis is given the phenomenon of 
electron emission because of the interest in its application 
to the formation of a very dense electron beam. Two different 
experimental approaches are taken in obtaining electron 
emission. The first approach is to collect electrons which are 
"boiled off" the surface the laser beam strikes, whereas the 
second approach is to use a very thin tugsten ribbon to col- 
lect electrons from the surface opposite the one the laser 
beam strikes. Preliminary theoretical work describing these 
phenomena is discussed Author 


N 64-13798 Cornell U., Ithaca, N Y. 

NOTE ON ELECTRON AND ION EMISSION FROM LASER- 
HEATED OXIDE CATHODES 

G. C. Dalman In its Invest, of New Concepts for Microwave 
Power Gneration. Laser Studies Dec. 1963 17 p (See N64- 

13796 05-25) 

An exploratory study of the emission of electrons and 
ions from a cold barium oxide cathode surface was made to 
assess the usefulness of the conventional oxide cathode as 
a high-density current source. It is indicated that a laser- 
radiated oxide-coated cathode does not seem practical, since 
the coating readily breaks down However, advantage may be 
taken of this effect to produce a pulsed source of high-density 
positive or negative ions. I v.L 


N 64-1 3799 Cornell U , Ithaca, N Y 
DOUBLE-QUANTUM PHOTOELECTRIC EMISSION 

G. Wolga and H. Bowers In its Invest of New Concepts for 
Microwave Power Generation Laser Studies Dec. 1963 8 p 

refs (See N64- 13796 05-25) 

A theoretical study of double photon-induced photoelectric 
emission from single zinc crystals was made, and an experi- 
ment was designed to observe such emission. The double- 
photon absorption process leading to this photoelectric emis- 
sion is a second-order process in the conventional perturbation 
treatment of the interaction of free, metallic electrons with 


electromagnetic radiation; therefore, a ruby laser was used 
as a source of light in order to obtain the high fields necessary 
to produce this emission in measurable quantities. A detailed 
study of thermionic emission was made to distinguish the 
second-order photoelectric emission from simultaneously oc- 
curring thermionic emission It was revealed that a high-fre- 
quency modulation of the laser light impinging on the crystal 
might well make the second-order effect observable The quan- 
tum mechanical effects of this modulation on the second-order 
photoeffect were studied in detail along with the thermionic 
emission response to this modulation. The modulation is ac- 
complished by means of the longitudinal Pockel's effect in 
KDP. l.v.L. 


N64-1 3800 Cornell U . Ithaca. N Y 

AN INVESTIGATION OF ELECTRON EMISSION FROM A 
TUNGSTEN SURFACE INDUCED BY A LASER BEAM 

L A Mac Kenzie In its Invest of New Concepts for Micro- 
wave Power Generation. Laser Studies Dec. 1963 81 p refs 
(See N64-13796 05-55) 

The emission of electrons and ions from a metallic cath- 
ode when the surface is heated by a pulsed laser beam was 
investigated experimentally The incident energy of the laser 
beam on the cathode ranged from 0 1 joules to 3 joules over 
a 300-^sec pulse A very large electron emission density was 
found under ordinary thermionic emission conditions Also, a 
plasma discharge was obtained, which contained a large volu- 
metric electron density Some initial theoretical work is de- 
scribed as support for the experiments reported. Author 


N64-13843 Aerospace Corp , El Segundo. Calif Labs. Div 

ELECTRONICS RESEARCH PROGRAM. INFRARED AND 
ULTRAVIOLET DEVICE RESEARCH Semiannual Technical 
Note, 1 Jan.- 30 Jun. 1963 

J. Munushtan 31 Oct 1963 39 p refs 
(Contract AF 04(695)- 169) 

(TD FM 69(3250-1 1)TN-2; SSD-TDR-63-299; AD-426153) 

Coherent operation of a gallium arsenide injection laser 
has been achieved, and spectral characteristics, efficiency, and 
power capability have been studied in a large number of units. 
A phenomenological theory, based on a study of the spectral 
response of recombination radiation, has been developed which 
indicates that the radiation originates from a transition between 
the conduction band and a distinct zinc acceptor level Various 
technological problems encountered in fabricating successful 
injection lasers have been explored in detail. The problem of 
zinc diffusion and uneven junctions has been alleviated by the 
use of a zinc-gallium diffusion source which permits good con- 
trol over the zinc vapor pressure. Study of thermal decomposi- 
tion of gallium arsenide, which can degrade the p-n junction in 
an injection laser, has resulted in a comprehensive picture of the 
nucleation and development of thermal decomposition in terms 
of the crystallographic parameters of the material Author 


N64-13844 General Electric Co . Syracuse, N Y Advanced 
Semiconductor Lab 

SEMICONDUCTOR DEVICE CONCEPTS Scientific Report 
No. 5B 

N. Holonyak, Jr. et al 31 Oct 1963 25 p refs 
(Contract AF 19(628)-329) 

(AFC RL-63- 552(B) ; AD-426254) 

Halogen vapor transport synthesis of Ga(As-j. x P x ) and its 
preparation into laser junctions are described Electrical and op- 
tical properties of Ga(Asj. x P x ) laser junctions are discussed 
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The present limitations in these properties are related to mate- 
rial problems and the very early state of development of 
GalAsT.xPx), and are discussed in this context Inhomogeneity 
problems, fluctuation of As P ratio, and problems with deep- 
level contaminants are described and related to GaiAs^Px) 
junction performance. Laser junctions are demonstrated which 
operate to wavelengths as short as 6470A (77° K) The prospect 
that Ga(Asi. x P x ) will operate to wavelengths perhaps 100A 
shorter is mentioned. Author 


IM64-13912* Massachusetts Inst, of Tech, Cambridge 

FREQUENCY STABILITY OF He-Ne Masers AND MEASURE 
MENTS OF LENGTH 

T S Jaseja, A Javan, and C H Townes Repr from Phys. 
Rev. Ltr .v 10,no 5, 1 Mar 1963 p 165 167 refs 
(NASA Grant NsG-330) 

Frequency stability of the oscillation of He-Ne rnasers at 
1 153 was examined under controlled conditions Frequency 
spread of the oscillation (stability over very short times) 
was reduced to about 20 cps, or about eight parts in 10 14 
frequency drifts as slow as a few tens of cycles per second 
were obtained and the frequency reset tab i I ity for a given 
maser over long periods of time was found to be somewhat 
less than 0.5 megacycle, or about one part in 10 9 Short- 
term stability is within about one order of magnitude of the 
theoretical limit expected for these particular masers, and 
each of the results are measures of the masers' ability to 
determine lengths with great precision R T K 


N64-13929* Massachusetts Inst of Tech . Cambridge 
GASEOUS OPTICAL MASERS AND THEIR APPLICATIONS 

A. Javan [1963] 35 p refs Presented at the Materials Sci 
Colloq., Ithaca, N.Y., 5 Nov. 1963 Submitted for Publication 

(NASA Grant NsG-330) 

(NASA CR-55276) OTS: $ 3 60 ph, $ 1 25 mf 

A He-Ne system is described that is capable of producing 
oscillations at a large number of wavelengths. Its range covers 
a number of transitions in the red-yellow region of the spectrum 
as well as numerous transitions in the infrared region. The 
Ne atoms are responsible for the atomic transitions leading 
to maser oscillations. The He atoms provide a highly efficient 
source of excitation of the maser levels of Ne. Another gaseous 
discharge system is described in which dissociation of an 
oxygen molecule, 0 2 . is used for the purpose of producing 
an oxygen atom in a given excited electronic state. An optical 
frequency oscillator is considered which consists of a gaseous 
discharge tube placed within an optical resonator. The 
resonator consists of two plane parallel (or two spherical) 
mirrors which are held rigidly by means of an external mechan- 
ical support Such a configuration forms a Fabry-Perot inter- 
ferometer The following properties of optical masers are also 
discussed: the ability to detect small changes of length, fre- 
quency characteristics, frequency reproducibility, and length 
standard RT K 


N64-13959 Technical Research Group, Inc . Melville, N Y 

RESEARCH ON PROPERTIES OF LASER DEVICES Sixth 
Quarterly Technical Summary Report. 1 Sep - 30 Nov. 1963 

S Rothberg and R Kaplan, eds [1963] 63 p refs 

(Contract AF 49(638) 673: ARPA Order 256 62 Pro) De 

fender) 

(TRG-134-QTR 6. AD-427259) 


CONTENTS: 

ANALYTICAL WORK 

1 THEORY OF SPATIAL FLUCTUATIONS IN THE 
FIELD REFLECTED FROM DIFFUSE REFLECTOR p 2-1 to 
2-5 refs 

2. MODE STABILITY p 2-5 to 2 8 refs 

3 EFFECT OF INDEX OF Rt FRACTION OF LASER ON 
REQUIRED BRIGHTNESS OF LASER LAMP p 2-9 

4 FLUCTUATIONS AND SPECTRA L Wl DTH OF LASER 
OSCILLATOR RADIATION FROM FUNDAMENTAL POINT 
OF VIEW p 2-9 to 2-10 refs 

GAS LASER MEDIA 

5 COLLISION LASER p 3-1 to 3-6 refs 

6 BROADBAND OPTICAL PUMPING OF GASES: 
PHOTODISSOCIATION OF MOLECULES [AND] VAPORIZA- 
TION 0 F C H RO M I U M TR l S-AC ETYLAC ETON E p 3-6 to 3-10 
refs 

SOLID STATE MEDIA 

7 NUCLEAR PUMPING p 4-1 

8 CRYSTAL GROWTH p4-1 to 4 6 refs 

OUTPUT CONTROL 

9 MODE SELECTOR EXPERIMENTS p 5-1 to 5-3 

10 AMPLIFIER EXPERIMENT p 5-3 to 5 4 

11 FLASH LAMP INVESTIGATION p 5-4 to 5-20 refs 

APPENDIX 

12. COHERENT DETECTION OF LIGHT SCATTERED 
FROM A DIFFUSELY REFLECTING SURFACE p A1 to A8 refs 


N64-14116 Air Force Systems Command, Wright-Patterson 
AFB, Ohio A F Materials Lab. 

THERMAL DIFFUSIVITY OF SOLIDS UTILIZING OPTICAL 
LASER ILLUMINATION Technical Documentary Report, Dec. 
1 1962-Jui. 1, 1963 

Gary L Denman Oct. 1963 28 p refs 
(ASD TDR-63-882, AD 425614) 

The application of the flash technique for measurement of 
thermal diffusivity of solid materials at high temperatures is 
discussed. The use of the technique, its limitations, and par- 
ticularly the analytical difficulties encountered in considering 
high-temperature radiation losses and specimen diathermancy 
are reviewed The design of a high-temperature thermal diffusiv- 
ity apparatus is outlined that uses a ruby laser pulse source, an 
indium-antimonide infrared detector system, and a high-tem- 
perature tantalum furnace. Author 


N64-14149 Joint Publications Research Service, Washing- 
ton, DC 

PROSPECTS OF THE USE OF OPTICAL QUANTUM OSCIL 
LATORS IN BIOLOGY AND MEDICINE 

A A Vishnevskiy and S N Braynes 30 Jan 1964 8 p Transl 
into ENGLISH of an article from Eksperim. Khirur i Anesteziol 
(Moscow), no 6, 1963 p 3 5 
(JPRS-22994 OT S-64-2 1 438) OTS $0 50 

The use of lasers in experimental biology is very promts 
ing Since lasers are a source of high intensity radiation in a 
narrow spectral range, it is possible that they will prove to be 
an effective agent for delicate instrumentation in metabolic 
processes by the selective stimulation of molecules involved 
in these processes Also, that laser radiation will display muta- 
genic properties is not out of the question Mutations under 
such circumstances could be the result of the interaction of 
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infrared and visible radiation with molecular complexes, the 
carriers of heredity Lasers have been successfully used in 
eye surgery A beam was focused onto a small point on the 
retina, and detached parts of the retina were "welded" with- 
out damage to surrounding tissue Malignant tumors have 
been cauterized with lasers It is expected that lasers will 
play a large part in heart and nerve surgery and in the study 
of carcinomatous diseases I v L. 


M 64-14316 Air Force Systems Command, Wright-Patterson 

AFB, Ohio 

RING LASER TECHNIQUES FOR ANGULAR ROTATION 
SENSING 

D A Guidice and W L. Harmon Sep 1963 43 p refs Pre- 
sented at the ASD Sci. and Eng Symp.. Wright Patterson AFB, 
Ohio. Sep 18-19, 1963 
(AS D -TD R -63-694 AD 425706) 

The optical frequencies of the clockwise and the counter- 
clockwise beams traveling around the perimeter of the square 
"ring" depend on their respective optical path lengths which 
are equal in the absence of rotation. However, angular rotation 
alters the path lengths, resulting in different frequencies for the 
two traveling waves The two waves are optically heterodyned 
in a photodetector, and the resultant beat frequency is directly 
proportional to the rotation rate of the "ring " An experi- 
ment verifying the existence of this phenomenon using a 
gas laser in the square "ring" configuration is given The 
physics of mode pulling and various ways to minimize or 
bypass this problem are discussed in detail. Techniques for 
artificially separating the frequencies of the two waves by in 
troduction of nonreciprocal elements into the optical path are 
described Accuracy limitations caused by mechanical msta 
bilities, excitation variations, and inherent stimulated emis- 
sion line width are examined Author 


N64-14325 Army Signal Research and Development lab , 
Fort Monmouth, N J 

MAXIMUM GAIN FOR FORWARD AND BACKWARD WAVE 
OPTICAL MASER AMPLIFIERS 

H Jacobs, D A Holmes. L. Hatkin. and F A Brand Jul 1963 
30 p refs 

(USAELRDL TR-2375; AD-418338) 

An analysis has been made of the mechanism of amplifi- 
cation in a device consisting of three media The first medium 
is considered to be air, the second medium to be a crystal hav 
ing a specific dielectric constant and distributed negative con- 
ductivity of constant value, and the third medium air The equa- 
tions for power gain in transmission and reflection are derived 
in a general manner Following this, the condition on the length 
of the active region for maximum power gain in both forward 
and reflected modes of operation, as well as the magnitude of 
gain, is approximated When the development is applied to the 
ruby optical maser, the length-producing maximum gain is 
found to be the same for both the reflection- and transmission 
type amplifier Furthermore, as the length of the crystal is in 
creased, oscillations are predicted at a single optimum value 
of the product of the negative attenuation constant and length 

Author 


N64-14354 Michigan U., Ann Arbor Electron Physics Lab 

TRAVELING WAVE MASER EXPERIMENTS USING RUBY AT 
X BAND 

G I. Haddad and D H Paxman Nov. 1963 34 p refs 
(Contract AF 33(657) 8050) 

(Tech Rept 63, 05000 9-T; AD-425569) OTS $4 50 


The characteristics of a traveling wave maser using ruby 
and a Karp-type slow-wave structure in the X-band frequency 
range are presented Several possible operating points in ruby 
in this frequency range were examined, and the inversion ratio, 
paramagnetic absorption, and electronic gam at these points 
were measured The experimental results are compared with 
the theoretical predictions The problems involved in the de- 
sign of the traveling-wave maser are discussed, and the per- 
formance that may be expected of a maser using good ruby 
crystals, a well-matched structure, and sufficient pump power 
is evaluated. Author 


N64-14495 Philco Corp., Blue Bell. Pa. Sci Lab 

COHERENT OPTICAL BEAM STEERING TECHNIQUES Final 
Report, 27 Dec. 1962-15 Sep. 1963 

Leo W Procopio. Frederic A Jessen, Peter M Nave, and Lewis 
J Brown Gnffiss AFB, NY, Tech Branch, Jan 1964 212 p 
refs 

(Contract AF 30(602) 2901) 

(RADC-TDR-63 450. Vol 2; AD-428670) 

The present state-of-the-art in coherent optical-signal gen- 
eration is summarized Generation, amplification, and modula- 
tion of coherent light is covered, along with optical-beam 
switching, power losses in optical components, propagation 
effects on coherent light, the far-field pattern of an array of 
lasers, laser-beam steering techniques, angular magnifica- 
tion techniques, and environmental sensitivity of optical com- 
ponents. C.L.W. 


N64-14667 Radio Corp. of America, Camden. N J. 

DOPPLER OPTICAL NAVIGATOR Second Quarterly Prog 
ress Report, 6 Sep -6 Dec. 1963 

W J. Hannan, L J. Nicastro. G Clubme, and T E Penn 19 Dec. 

1963 92 p refs 

(Contract AF 33(6571-1 1458) 

(AD-42641 1) 

The objective of this program is to determine the feasibility 
of novel laser techniques for Doppler optical navigation. The 
performance goal is the measurement of ground speed with 
5 m/sec accuracy at a maximum altitude of 300 miles. Anal- 
ysis and experimental results indicate that amplitude modula- 
tion can be used to improve the coherence of the return signal 
At optical frequencies the ground is a diffuse reflector, whereas 
at a subcarrier frequency (or amplitude modulation frequency) 
it is not As a result, a higher signal-to-noise ratio is realized 
with an amplitude-modulated wave, enabling velocity to be 
measured more accurately An analysis of various filtering 
techniques showed that a subcarrier heterodyne receiver with 
a phase-locked oscillator filter will provide the best perform- 
ance Further, this analysis showed that optical heterodyne 
techniques will not improve the performance of the receiver 

Author 


N64-14684 Illinois U , Urbana Gaseous Electronics Lab 

SCATTERING OF RUBY LASER LIGHT BY GASES Scien 
tific report No. 5 ( Final) 

T V George and L. Goldstein Oct 1963 102 p 
(Contract AF 19(604) 7473) 

(AFC R L-63-549, AD-427730) 

In the present experiment, the angular distribution of the 
light scattered by gas molecules was measured from 45 to 135 
from the direction of the incident beam in argon at 1 atm and 
xenon at 135 mm Hg of pressure Experimental results show 
partial agreement with the Rayleigh theory The lack of agree- 
ment is perhaps due to coherence effects In argon, the scat- 
tered intensity shows a linear pressure dependence No depen- 
dence of scattering cross section on the beam power level was 
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found in either monatomic or polyatomic gases. The differential 
scattering cross section at an angle of 60° with the beam was 
determined for various gases and compared with that calculated 
from known values of refractive indices An empirical analysis 
of the discrepancy between the experimental observation and 
Rayleigh theory is also presented Author 

N64-14783 Corning G lass Works, N . Y 

GLASS LASER RESEARCH Annual Technical Report, May 
1962-Jun. 1963 

T C MacAvoy.M L. Charters. R D Maurer, W H Dumbaugh 
and N F Borrelli 28 Jun 1963 135 p refs 
(Contract Nonr-3833(00) 

(LRC-63-991; AD-429&10) OTS; $10 50 

A study of the spectral properties of neodymium-doped 
glasses has been undertaken with objects of ( 1 ) determining 
how the porperties of glass influence the performance of 
a Nd-doped glass laser, and (2) developing the best possible 
glasses for high-power applications The work consists of an 
extensive study of a wide variety of different glass compositions 
in parallel with a detailed study of the spectral properties of 
one glass The main features of the influence of glass properties 
on spectral properties are now known. The silicates show 
the longest lifetimes and most intense fluorescence, the 
borates show the shortest lifetimes and weakest fluorescence 
Since oscillator strengths are about equal for all glasses stud- 
ied. the borates are apparently quenched In addition to gross 
compositional effects, certain impurities, such as iron, 
copper, and nickel, quench the neodymium fluorescence One 
of the more promising glasses has been prepared in the best 
optical quality available and is currently undergoing intensive 
study Author 


N64-14874 Grumman Aircraft Engineering Corp . Bethpage, 
N Y Research Dept 

THE ANALYSIS OF LASER OPERATION FROM A MICRO- 
WAVE CIRCUIT VIEW POINT 

M R Wohlers Jul. 1963 15 p refs 
(RN-163) 

The linear microwave-circuit theory of lasers is developed 
by ascribing the microscopic parameters n. and t to lasing 
materials and then obtaining solutions to Maxwell's equations 
in the regions of interest. The approach is applied to a plane- 
wave Fabry- Perot interferometer filled with lasing material, 
and the threshold conditions for lasing or oscillation are de 
termined An example is presented which demonstrates the 
results as applied to a typical He-Ne laser. Author 


N 64-14895 * Jet Propulsion Lab , Calif Inst of Tech , Pasa- 
dena 

MASERS 

W H Higa 26 Jul 1962 21 p refs 
(NASA Contract NAS7-100) 

(NASA CR-53044, JPL TM-33 95) OTS: $2 60 ph. $0 83 mf 
The following discussion of masers is intended primarily 
for the electronics engineer interested in a quick introduction 
to the subject After a concise review of the physics of induced 
radiative emission by atoms, a fairly complete discussion of 
use of atoms as circuit elements is given The concluding sec 
tions describe the actual application of masers to sensitive 
receiving systems Author 


N64-15300* Massachusetts Inst of Tech , Cambridge 

MEDICAL PROGRESS. OPTICAL MASERS IN BIOLOGY 
AND MEDICINE 


Ronald A Malt, and Charles H. Townes Repr from New Engl. 
J Med , v 269, 26 Dec 1963 p 1417-1421 refs 
(NASA Grant NsG-330) 

The optical maser has broad applicability in biology and 
medicine because it makes available, for the first time, stable, 
highly directive, conveniently handled, coherent optical radia- 
tion of truly enormous intensity. As a consequence, light 
beams with equivalent temperatures of 10 20 " K are available in 
rays capable of being concentrated within a diameter of 1 
micron; new electromagnetic effects of intense light become 
significant; signals may be sent long distances on modulated 
optical beams; and interference effects may be noted over 
path differences of thousands of kilometers rather than of a 
few meters The uses of lasers and masers as a heating source, 
in spectroscopy and photography, and in long-range monitor- 
ing are discussed R T K. 


N64-1 5365 Ohio State U. Research Foundation, Columbus 
Antenna Lab 

SOME EXPERIMENTAL MEASUREMENTS OF THE CHARAC- 
TERISTICS OF Q SWITCHED LASERS 

Raymond E Whitacre 15 Nov 1963 52 p refs 
(Contract AF 33(657)- 1 0824) 

(BPSN -3630-5237; Rept. 1 579-5; AD -429006) 

Measurements of the variation in peak power output from 
a Kerr cell, Q-switched ruby laser and a rotating-roof prism, 
Q-switched ruby laser as a function of the parameters of the 
laser systems are reported Emphasis is placed on optimizing 
the power output from the Kerr cell system by considering 
the effects of variations in pumping energy, output end reflec- 
tivity. delay time between flashlamp firing and Q-switching, 
reflector alignment, and cavity length A detailed description 
of the physical arrangement and the operation of the two 
systems is presented Author 

N 64-1 5371 Ohio State U Research Foundation, Columbus, 
Antenna Lab 

MICROWAVE THEORY AND THE BREAKDOWN OF GASES 
BY RUBY LASER RADIATION 

Richard G. Tomlinson 31 Dec. 1963 24 p refs 
(Contract AF 33(657)- 10824) 

(Rept 1579 7; AD-428865) 

Microwave breakdown theory is extrapolated to the 6943 A, 
ruby laser wavelength The need for a breakdown criterion 
other than that for the critical plasma frequency, sometimes 
used in microwave breakdown, is shown A suitable criterion 
is developed from the solution of the electron density con- 
tinuity equation, including recombination loss A solution for 
the breakdown electric field strength, or power density, for 
the pulse ruby laser in air as a function of pressure is obtained. 
The effect of varying pulse duration, initial electron density, 
and characteristic diffusion length is shown. A minimum 
power density of 10 12 w/cm 2 is predicted for the breakdown 
of air by ruby laser radiation Author 


N64-15465 Centre National d'Etudes des Telecommunica- 
tions (France) 

LASERS AND SEMICONDUCTORS [LASERS ET SEMICON 
DUCTEURS) 

M G A Bernard and G Duraffourg In AGARD, Paris Light and 
Heat Sensing 1963 p 185-191 refs In FRENCH (See N64- 
15452 07-23) 

The possibility of obtaining, in semiconductors, the emis- 
sions stimulated by the transitions between the conduction 
bands and the valence bands, between one of these bands and 
an impurity level of the interdictive band, or by annihilation 
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excitation is discussed If the state of occupation of these 
bands and the levels are characterized by the pseudolevels 
of Fermi, the condition necessary for a stimulated emission is 
AF > hu.were AF is the difference between the pseudolevels 
of Fermi of the initial state and the final state of the transition, 
and hu is the energy of the induced photon. The direct transi- 
tions from band to band in InAs and InSb and the transitions 
between the bands of conduction and the acceptor levels of Zn 
and In, respectively, in Ge and Si are presented. An analysis is 
made of the various causes of loss, and the particular cases 
in which conditions for obtaining the laser effect can be 
realized are discussed Transl. by l.v.L. 


N64-15466 Massachusetts Inst, of Tech . Cambridge 
CHARACTERISTICS OF A GASEOUS OPTICAL MASER 

A. Javan In AGARD, Paris Light and Heat Sensing 1963 
p 193-197 refs {See N 64- 15452 07-23) 

This report is concerned with the basic operation and 
frequency characteristics of gaseous optical masers; the pres- 
ently operating He-Ne maser is particularly emphasized. The 
use of this device as a standard of length and some of its 
spectroscopic applications are discussed. Author 


N64-15467 Bell Telephone Labs , Inc . Murray Hill, N.J. 
CONTINUOUSLY PUMPED SOLID STATE OPTICAL MASERS 

W S. Boyle and D. F Nelson In AGARD. Paris Light and Heat 
Sensing 1963 p 199-206 refs (See N 64- 1 5452 07-23) 

In this paper two specific devices, the chromium-doped 
aluminum oxide (ruby) and neodymium-doped calcium tung- 
state solid-state masers, are examined. A comparison is made 
between two different pumping geometries; the importance of 
the spectroscopic properties of maser crystals in determining 
the pumping requirements is illustrated. Author 


N64-15469 Hughes Research Labs., Malibu. Calif. 

LASERS FOR COMMUNICATIONS AND OPTICAL RANGING 
George F. Smith In AGARD, Paris Light and Heat Sensing 
1963 p 221-234 refs (See N64-T5452 07-23) 

(Contract AF 33(61 6J-8233) 

The three key properties of the laser light source — bright- 
ness. focusability, and monochromaticity — enable it to trans- 
mit information efficiently to a distant point even in the 
presence of other undesired radiation noise,'' because that 
noise can be rejected by a filter. In a one-way communications 
link with constant-aperture diffraction-limited antennas, the 
fraction of transmitted power th?i is received is proportional 
to the square of the frequency. Signal fluctuation noise, how- 
ever. increases linearly with frequency, so the S/N ratio im- 
proves only linearly with frequency. At optical frequencies, 
aiming problems are likely to limit the useful degree of beam 
collimation; thus, on the basis of bandwidth per transmitted 
watt, a laser space-communications link will be competitive 
with, but not drastically superior to. a futuristic microwave 
space link. The high-power pulse performance of ruby lasers 
is promising for optical ranging. Although rudimentary ranging 
systems have operated only at several kilometers, it now 
appears feasible to range off the moon Author 


N64-15614 Army Signal Research and Development Lab.. 
Fort Monmouth. N.J 

ON THE FEASIBILITY OF AN ETTINGSHAUSEN SEMICON 
DUCTOR LASER 


H Mette, E. Schiel, and C. Loscoe Jun. 1963 14 p refs 
(USAELR DL-TR-2374; AD-413364) 

This report theoretically investigates the possibility of 
achieving stimulated recombination radiation in a semicon- 
ductor by an alternate method to the injection diode The re- 
sults show that an excess concentration of recombination 
carriers sufficient to initiate laser action may be obtained in 
semiconductors by drift and deflection in a magnetic field 
(Ettingshausen effect) However, further data are required to 
calculate the exact size of the threshold value Although the 
current densities required for operating the device appear of 
an order similar to those required for injection diodes, the 
pumping method is based entirely on bulk effects. Therefore, 
the device offers a number of practical advantages over junc- 
tion devices, such as a larger emitting area and fast response 
time. The design of a possible Ettingshausen laser is discussed 
in detail, and problem areas for future work are listed. Author 


N64-15686 Air Force Systems Command, Wright-Patterson 
AFB, Ohio Foreign Technology Div 

AN ASTRO SHIP CALLS THE EARTH; SUPER LONG-DIS- 
TANCE COMMUNICATIONS WITH A SPACE SHIP 

V A Sokolov and Yu F. Ivanov 27 Aug 1962 17 p Transl. 

into ENGLISH from Nauka i Zhizn (Moscow), no 2, 1962 
p 13-19 

(FTD-TT -62-721/1 +2; AD 286611) 

The necessary creation of new radio engineering and com- 
munications for use in interplanetary space is considered. For 
this purpose, testing of visible-color, infrared, and ultraviolet 
waves (the use of the "optical window" of the atmosphere) 
is indicated Many projects using light in this manner are in prog- 
ress, including the use of solar beams, and artificial light 
sources, such as the plasma cloud and lasers. R L K. 


N64-15708 Army Signal Research and Development Lab . 
Fort Monmouth, N.J. 

ZEEMAN EFFECT IN GAS DISCHARGE LASERS 

Rudolf G. Buser. Johann J Kainz, and John J Sullivan Jun. 
1963 15 p refs 

(USAELRDL-TR-2322A ; AD-412799) 

Recent measurements of the intensity of the emission 
of a gas discharge laser are discussed in terms o* Zeeman 
effect. By application of magnetic fields, it seems possible 
to induce mode switching. Author 


N64-1 5757 Syracuse U . N Y. 

SUBMILLIMETER MASER INVESTIGATIONS WITH RUBY 
Technical Report, 1 Jun. 1962-31 Dec. 1963 

J Hermance and G Wessel jDec. 1963] 44 p refs 
(Contract Nonr-669{ 1 8)) 

(AD-429381) 

A theoretical study backed by a number of experiments 
has been carried out to investigate the feasibility of generating 
submillimeter radiation in ruby at 0 035-cm wavelength (870 
kmc) between the 2 E levels. To achieve this generation, two 
different methods have been explored and are briefly described 
In the first method both 2 E levels of ruby are populated by 
providing pumping action between the 4 F and the 4 A 2 states 
that require green pumping light of about 5,600 A In the 
second method two ruby crystals are employed, the first one 
to generate the R 2 line, which is used to pump the second 
ruby. C L.W. 
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N64-15978 Lockheed Missiles and Space Co . Sunnyvale, 
Calif 

LASER TECHNOLOGY: AN ANNOTATED BIBLIOGRAPHY 
[JAN 1 962-FEB. 19631 

Helen B Me Cormick, comp Feb 1963 98 p refs 
(SB 63-23; Rept 5-73-63-6) 

Advances in laser technology are reported against the back- 
ground of comprehensive treatment of laser characteristics and 
action; new materials evidencing laser action; laser applications 
and problems, and the continuing research that is making such 
applications more practicable. Subject coverage is selective 
and representative rather than complete The inclusion of re 
cent bibliographies and evaluations (Section I Bibliographies, 
and Section II: Laser Action and Applications) provides the 
reader the opportunity for more detailed background and per 
spective Author 


N64-16086 Aerospace Corp , El Segundo, Calif. Electronics 
I Research Lab 

ELECTRONICS RESEARCH PROGRAM: INVESTIGATION 
OF GAS LASERS AND NONLINEAR OPTICAL EFFECTS 
Semiannual Technical Note, 1 Jan. -30 Jun. 1963 

T. S. Hartwick, E R Peressini, R C. Ward, and C. J Buczek 
2 1 Dec. 1 963 39 p refs 
(Contract AF 04(695)-169) 

(SSD-TDR-63-351; TD R - 1 69(3250-2 1 )TN -2 ; AD-430129) 
An analysis is given of frequency modulation of a gas laser 
by a time varying axial magnetic field Preliminary experimental 
results are reported. A helium -neon laser employing a d c - 
excited discharge between close-spaced parallel electrodes has 
yielded laser action at a wavelength of 115 m Analysis and 
experimental results show that the "gain-switching"' tech- 
nique will be very useful for the repeated, reliable production 
of short, high-power laser pulses needed in the study of non 
linear optical effects and in optical radar Author 


N64-16441 Hughes Research Labs ., Malibu, Calif. Quantum 
Physics Dept 

LASER DEVICES EXPLORATORY INVESTIGATION Interim 
Scientific Report No. 3, 1 Nov. 1963-31 Jan. 1964 

H V Winston [1964] 77 p refs 
(Contract AF 33(657)- 1 1650) 

(AD-429856) 

CONTENTS 

1 SINGLE MODE AND CW INVESTIGATION p 3-23 

refs 

2 MATERIALS GROWTH AND SPECTROSCOPY p 25- 
32 refs 

3 NONLINEAR OPTICAL EFFECTS p 33-47 refs 

4 STIMULATED RAMAN SCATTERING AND RE- 
LATED PARAMETRIC EFFECTS APPENDIX Robert W. Hell- 
wart h pA-1toA-27 refs (See N 64- 1 6442 08-23) 


N64-16442 Hughes Research Labs . Malibu. Calif Quantum 
Physics Dept 

STIMULATED RAMAN SCATTERING AND RELATED PARA- 
METRIC EFFECTS APPENDIX 

Robert W Hellwarth In its Laser Devices Exploratory Invest 
[1964] p A- 1 to A-27 refs (See N64 1 6441 08 25) 

Stimulated Raman scattering (SRS) of light from fre 
quency u p to the Stokes shifted frequency u ) p -w has been 
extensively studied Under certain experimental conditions 
this SRS is accompanied by weaker emission at frequencies 
u p i nw where n may take on many positive integral values 


It is the purpose of this paper to make a first step toward a 
fundamental understanding of this mutiplet of lines (which is 
called an SRS ladder ") by calculating a somewhat unrealistic 
model problem, where the Raman active material is enclosed 
in a perfectly conducting cavity and illuminated by an abso- 
lutely monochromatic source The power in the SRS ladder 
lines is estimated by assuming that the output originates from 
amplified quantum noise, and powers are found that are not 
unlike those from experiments Ways to extend the model and 
to improve the approximations are discussed Author 


N64-16644 General Electric Co.. Syracuse, N Y 

SEMICONDUCTOR LASER AMPLIFIER TECHNIQUES 
(SEMLAM) 

Griffiss AFB.N Y. RADC.Jan 1964 26 p 
(Contract AF 30(602) 31 1 1) 

(RADC-TDR 63-553; AD 430340) 

The construction of a cryogenic dewar was accomplished, 
including the design of the jig to hold diodes, special pulse cir- 
cuits to provide proper current pulse to the diode, the construc- 
tion of an oxygen gas laser, and measurement data on tungsten 
package GaAs CW diodes. Author 


N64 16665 Princeton U , N J Plasma Physics Lab 

ON THE PRODUCTION OF AN ENERGETIC PLASMA BY 
MEANS OF HIGH ENERGY, SHORT DURATION LASER 
PULSES 

John M Dawson 18 Sep. 1963 24 p refs 
(Contract AT(30 1)1 238) 

(MATT 222) 

Calculations are presented that show that a laser pulse 
delivering powers of the order of 10 10 watts to a liquid or 
solid particle with dimensions of the order of 10 2 cm will pro- 
duce a hot plasma with temperatures in the range of several 
hundreds of ev To a large extent, the plasma temperature is 
held down by its rapid expansion and cooling This converts 
much of the energy supplied into ordered energy of expansion 
This ordered expansion energy can amount to several Kev per 
ion If the expanding plasma can be caught in a magnetic field 
and its ordered motion can tie converted to random motion, 
this might be utilized as a means for filling controlled thermo 
nuclear fusion devices with hot plasma Author 


N 64 1671 1 * Hughes Aircraft Co . Culver City. Calif 

STUDY ON OPTICAL COMMUNICATIONS FROM DEEP 
SPACE Interim Progress Report, 7 Jan.-I Feb. 1963 

Kenneth L Brinkman 1963 50 p refs 
(NASA Contract NAS9 879) 

(NASA CR-55814 SSD-3101S) OTS $4 60ph. $170mf 
A preliminary survey of operating lasers and their charac- 
teristics is presented Particular emphasis is placed upon CW 
operating lasers (solid state and gas), the properties of the gal- 
lium arsenide lasers, and solar pumped lasers The character- 
istics of operating lasers that are relevant to their use as optical 
communications systems components is also discussed Bibli- 
ographies on the following subjects are presented: laser mate- 
rials and devices, modes and optical properties of laser emis 
sion, modulation, mixing, detection, etc , and theory, pumping, 
and miscellaneous considerations P V E 


N64-16744* Massachusetts Inst of Tech , Cambridge 

RAMAN AND PHONON MASERS 
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•R Y. Chiao. E. Garmire, and C. H Townes [1963] 29 p refs 
Lecture presented at Summer School Session of the Intern 
School of Phys. "Enrico Fermi", Verenna, Italy, Aug. 1963 
(NASA Grant NsG-330) 

(NASA CR-53103) OTS: $2.60 ph. $107 mf 

When the very intense beams of light generated by optical 
masers interact with matter, they tend to excite various degrees 
of freedom of both the matter and the radiation field, and some- 
times such excitations are quite large At certain threshold in- 
tensities, instabilities set in that transfer energy very rapidly 
from the beam to other electromagnetic or mechanical modes 
of the system Some of these processes are discussed The 
generation of coherent molecular oscillations or phonons by 
interaction between intense maser beams and matter is dis- 
cussed in detail The instabilities produce the observed intense 
Raman radiation, along with coherent molecular vibrations 
The possibility that they also lead to generation of intense 
high frequency sound waves and infrared radiation was also 
investigated R.T K 


N 64-16774 Lincoln Lab , Mass. Inst, of Tech . Lexington 

SOLID STATE QUARTERLY PROGRESS REPORT. DIVI- 
SION 8 |1 Oct -31 Dec. 19631 

Benjamin Lax et al 6 Feb 1964 17 p refs Prepared for Elec- 
tron. Systems Div. 

(Contract AF 1 9(628}-500) 

(ESD-TD R-64- 1 5, AD-429866) 

Activities are reported in the following areas. (1) solid- 
state device research; (2) laser research; (3) materials re- 
search; (4) band structure and spectroscopy of solids: and 
(5) magnetism and resonance R T K 


N64-16834 Columbia Radiation Lab , New York, N Y 

THE OPTICAL MASER APPLIED TO BRILLOUIN SCATTER 
ING SPECTROSCOPY Progress Report No. 2. 1 Apr. 1963- 
30 Sep. 1963 

H Cummins N Knable, Y. Yeh, L. Gampel, and J. Barrett Sep 
1 963 3 p refs 

(Grant DA ARO(D) 31 -124-G380, NSF Grant GP 438) 
(AD-432142) 

Progress is reported as follows: The apparatus was con- 
siderably refined, and heterodyning efficiencies approaching 
the theoretical maximum were obtained The ultrasonic tank 
employed in measuring Bragg-scattering frequency shifts 
was permanently incorporated into the apparatus as a means 
of displacing the frequency of the optica! local oscillator beam, 
thereby permitting single-sideband detection at a convenient 
frequency. Additional improvements of the radiofrequency 
detection circuitry were executed, which now permit spectral 
scans with continuously variable resolution between 6 and 
6.000 cps J E T. 


N64-16868 Lincoln Lab , Mass. Inst of Tech . Lexington, 
Mass 

SOLID STATE RESEARCH, 1963 

R. J. Arnott et al 26 Dec. 1963 73 p refs 
(Contract AF 9(628)-500) 

(ESD-TD R -63-584; AD-427340) 

Among the achievements summarized are. (1) InSb diode 
lasers, which emit coherent radiation at 5. 2 m. have been fab- 
ricated. (2) A relatively large (~1 X 1/2 X 1/4 in.) completely 
single crystal of n-type (InoaGao^) has been grown from the 
vapor phase Injection lasers have been fabricated from this crystal. 
(3) A GaAs infrared radar has been operated. (4) The problem 
of coherent Stokes and anti-Stokes radiation, associated 


with stimulated Raman emission from nitrobenzene, has been 
analyzed. (5) Measurements of the Seebeck coefficient («) 
and resistivity (p) have been made as a function of temperature 
on doped single crystals of Sn02 (6) The structure of the high- 
pressure phase of SnTe has been determined by X-ray diffrac- 
tion measurements made at pressures above the transforma- 
tion pressure of 18 kbar (7) A new method for deriving a 
reduced Liouville equation for a subsystem from the Liouville 
equation of the total system has been obtained (8) Very 
satisfactory agreement between theory (theory of complex spin 
configurations found in cubic spinels possessing relatively 
strong B-B interactions) and experiment have been obtained in 
the case of several Cr spinels l.v.L. 


N64-16962 Johns Hopkins U.. Silver Spring. Md Applied 
Physics Lab. 

AN ANNOTATED BIBLIOGRAPHY OF SOVIET LITERATURE 
ON MASERS AND LASERS 

E J Blau 15 Sep 1963 69 p 231 refs 
(Contract N0w-62 0604-c) 

(TG 230-B1: AD-421701) 

The purpose of this annotated bibliography is to list and 
abstract all of the Soviet literature, published before 1963, 
that deals directly with masers and lasers. Articles that serve 
as partial foundation and general background to the subject 
have been omitted The earliest reference is the doctoral dis- 
sertation by V Z. Fabrikant, dated 1939. R.T.K. 

N64-17343 Joint Publications Research Service. Washing- 
ton, D C 

EXCITING A LIGHT SOURCE WITH A COMMON AXIS 
PULSE LASER 

Hsu Chi-jen, Chang Tsun-k uei et al In its Transl on Com- 
munist China's Sci and Technol No 75 19 Mar. 1964 

p 29 40 refs Transl. into ENGLISH from K'o Hsueh T ung 
Pao (Peking), no 11. 1963 p 39-41 (See N64 17342 
09-01) OTS: $2 25 

A new, common-axis, cylindrical, xenon flash lamp for 
exciting a light source for a ruby light, quantum oscillator 
is described The lamp is designed to match a 4-cm-long and 
0 5-cm-diameter ruby rod The lamp tube is made of ' Pa- 
li-k'o-ssu" glass or crystal material The input energy of the 
glass lamp is up to 800 Joules, whereas that of the crystal 
lamp can be raised to more than 3,000 Joules. Pure nickel 
is used as the electrodes. The lamp was observed to have 
the following advantages: (1) It provided high flash power 
and high efficiency without an axial magnetic field (2) The 
energy was higher than that of a linear tube lamp with the 
same electrode interval (3) The structure was tight (4) It is 
an ideal tool for theoretical study l.v.L. 


N64 17870 International Business Machines Corp . York- 
town Heights NV Thomas J W atson R esearch Center 

INJECTION LASER STUDY Second Quarterly Progress Report, 
1 Sep. -30 Nov. 1963 

G. J. Lasher. F. Stern, and K. Weiser [1963] 54 p refs 
(Contract DA 36-039 AM C-02349(E)) 

(AD-430696) 

CONTENTS: 

1 PROPOSED BISTABLE INJECTION LASER p 6 28 
refs (See N64-17871 10-25) 

2 FAR-FIELD RADIATION PATTERN p 29 32 refs (See 
N64-17872 10-23) 

3 ELECTRICALLY BISTABLE Mn AND Zn-DIFFUSED 
GaAs INJECTION LASER p 33 41 refs (See N64-17873 
10-25) 
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4 ELEC I RULUMIIMLSCENCE OF Mn DIFFUSED PN 
JUNCilONS p 42 47 refs (See N 64 1 7874 1 0 25) 

5 ATTEMPTS TO DETECT FLUORESCENCE FROM 
RARE EARTH DOPE GaAs AND InP p 48 (See N64-17875 
10 25) 


N64-17871 International Business Machines Corp , York 
town Heights, N Y Thomas J Watson Research Center 
PROPOSED BISTABLE INJECTION LASER 
G J Lasher F Stern and K Weiser In its Injection Laser 
Study 1963; p 6 28 refs (See N 64 1 78 70 1 0 25) 

The possibility of constructing a bistable injection laser 
from a single semiconducting crystal diode is analyzed A GaAs 
diode that emits recombination radiation from electrons in 
jected into an active layer on the p side of the junction is con 
sidered The bistability depends upon nonlinear absorption 
of light by a portion of the p side of the junction Its opera 
tion is somewhat analogous to a bistable microwave maser 
recently constructed by Gerntsen The analysis is made for 
the liquid- helium temperatures, assuming the recombining 
electrons are in the exponential tail of t fie conduction band 
Bistability is predicted, assuming either a constant or a square 
root dependence of the density of states in the valence band 
on energy For liquid nitrogen temperature, the numerical re- 
sults of Lasher and Stern, which refer to parabolic conduction 
and valence bands, are used R T K 


N64-17873 International Business Machines Corp Yoik 
town Heights. N Y IhomasJ Watson Research Center 

ELECTRICALLY BISTABLE Mn AND Zn- Diffused GaAs 
INJECTION LASER 

G J Lasher. F Stern, and K Weiser In its Injection Laser 
1963; p 33 41 refs (See N64 1 7870 10 25) 

The electrical and optical properties of GaAs diodes pre 
pared by subsequent diffusions of Mn and Zn into ti type GaAs 
are discussed Such diodes exhibit a negative resistance ovei 
part of t Tie i r I V characteristics, and have interesting electro 
luminescent properties Laser action was obtained in these 
structures The achievement of lasing action is believed to be 
the result of improved diffusion techniques, which result in 
very straight diffusion fronts Lasing thresholds, mode struc 
lures directionality, and near field patterns of a number of 
these diodes weie examined At 77° K. the most striking dif 
fetence between these and ordinary lasing diodes is the fact 
that lasing action was found to occur some 10 microns away 
from the p n junction There are also indications of a different 
temperature dependence of the threshold current from that 
found for ordinary lasers however, the experiments under 
lying the observation are preliminary R 1 K 


N64 1 7961 Wheeler Labs . Inc , Great Neck, N Y 

STUDY OF LASER OUTPUT PARAMETERS AND 
MEASUREMENT TECHNIQUES Final Report, 20 May- 
20 Nov. 1963 

E R Schmeller. H M Hetnemann. H W Redlien and 
R A Kaplan Griffiss AF B, NY RADC. Feb 1964 163 p 
refs 

(Contract AF 30(602) 3132) 

(Rept 1182 RADC TDR 63 564 AD 433174) 

A detailed study has been made of the laser param 
eters associated with system applications involving both 
energy and information transfer The approach to the study 
has included a discussion of the fundamental properties of 


EM radiation, independent of specific laser types, the de- 
termination of system parameters, and their relation to 
these fundamental properties The specific output param- 
eters of the solid state, gaseous, and diode lasers were 
computed theoretically, and measurement principles were 
reviewed The study has resulted in definitions of a wide 
variety of parameters needed to describe the many dif- 
ferent properties of laser radiation in space and time 
The results are presented in a set of tables of indicated 
system parameters, system relations, and the applicable 
laser parameters. Theoretical considerations based on the 
concept of the laser as a multimode oscillator have led 
to the adoption of conceptual models for each of the three 
laser types Author 


N64-18023 Raytheon Co Waltham. Mass Research Div 
MULTIMODE OSCILLATIONS IN SOLID STATE MASERS 
Interim Scientific Report 

H Statz and C Tang Oct 1963 29 p refs 
(Contract AF 19(628) 3226) 

(AFCRL 63 917 AD 433282) 

Previous work on the effects of slow spatial cross relaxa 
tion is extended Off axis modes are included in the calcula- 
tions, and thus it becomes possible to calculate the number of 
oscillating off-axis modes as a function of the various laser 
parameters In this way the expected beam angle of a laser can 
be predicted A more detailed analysis of t Tie spiking behavior 
is given It is shown that both regular and irregular spiking 
trains may be obtained depending upon the laser parameters 
and the pump power Author 


N64-18132* General Electric Co. Philadelphia, Pa Valley 
Forge Space Technology Center 

OPTICAL SPACE COMMUNICATIONS SYSTEM STUDY. 
VOLUME II: SYSTEM TOPICS - PART ONE Final Report 

7 Feb 1 964 97 p refs 
(NASA Contract NASw-540) 

(NASA CR 53467) OTS $8 60 ph 

Results are presented of tests on star observations, on 
photomultiplier performance and on the effects of the atmos 
phere on laser propagation The study supported the belief 
that optical communication has the potential to replace radio 
and to perform unique functions in many space situations 
Certain methods are proposed to overcome the restriction of 
receivers to small area collecting optics in the atmosphere and 
to high quality optics in any case C L W 


N64-18133* General Electric Co, Philadelphia. Pa Valley 
Forge Space Technology Center 

OPTICAL SPACE COMMUNICATIONS SYSTEM STUDY 
VOLUME III: SYSTEM TOPICS - PART TWO Final Report 

7 Feb 1964 123 p refs 
(NASA Contract NASw-540) 

(NASA CR-53466) OTS SlOIOph 

The following are discussed with respect to optical space 
communications systems (1) photomultiplier detectors per 
formance of photomultiplier detectors on signals that are close 
to the noise level of the detector (2) effect of atmospheric 
turbulence on lasei jiropagation absorptive attenuation scat 
tonnq Inonuhsoi ptive attenuation). seeing effects caused 
by random fluctuation in the index of refraction of the air. and 
potential high energy effects, and (3) laser optics transmitting 
optics receiving optics, filtering and deter. tion of faint sources 

P V E 
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N 64*- 1 8566 Air Force Systems Command. Gnffiss AFB, N Y 

Home Air Development Center 

PLASMA DIAGNOSTICS USING THE RAMAN EFFECT 

Raymond P Urtz, Jr Mar 1964 84 p refs Theoretical Por- 
tion of Work Performed by Republic Aviation Corp 
(Contract AF 30(602)-307 1 } 

(RADC-TDR 64-5: AD-434761) 

A novel plasma diagnostic technique is presented that 
utilizes the Raman scattering of a laser beam from a plasma 
Detection of the Raman scattering will provide qualitative in- 
formation on the molecular and ionic species present in a 
plasma By measuring the relative intensities of the Stokes and 
anti-Stokes Raman lines, determination can be made of the 
density and temperature of the individual species present in a 
plasma. The theory correlating the Raman intensity with the 
species density and temperature is presented along with pre- 
liminary experimental results The applicability of this tech- 
nique in connection with various types of plasmas is shown 

Author 


N64-1 8579 Corning Glass Works, N .Y. 

GLASS LASER RESEARCH Semiannual Technical Report, 
Jul.-Dec. 1963 

T C Mac Avoy, M L Charters, N F. Borrelli, M E Vance 
D Weinberg et al 30 Jan. 1964 29 p refs 
(Contract Nonr-3833(00) , Proj Defender) 

(AD-431753) 

The properties of a soda-lmne-silicate laser glass, known 
as Code 0580 glass, are reported; they include spectral prop- 
erties, glass properties, composition, laser threshold, and im- 
purity analysis The variation of the optical path through a 
laser rod during flash illumination has been observed Fac- 
tors important in understanding this effect are discussed, and 
experimental measurements of them are described Laser 
damage experiments on 17 different kinds of glass, selected 
for their unique properties, have been analyzed Four possible 
mechanisms have been advanced An analysis has shown that 
long lifetimes and high neodymium concentrations are the 
most important parameters for high-energy storage A new 
technique has been developed to measure thresholds using 
constant spectral and temporal pump light. Author 


N64-18771 New Mexico U . Albuquerque Engineering Ex- 
periment Station 

REFLECTION AND REFRACTION IN A NON TURBULENT 
ATMOSPHERE WITH MOVING INTERFACES 

Donald C. Thorn and James E Leeman Jan 1964 16 p ref 

(Contract AF 29(600)-3445) 

(EE-101. AD-435985) 

The purpose of this report is to supply a basis for engineer- 
ing design in high precision laser radar systems It is dem- 
onstrated that, for a moving interface, the angle of reflection is 
not equal to the angle of incidence, and that Snell's Law does 
not apply (in its usual form) to the angle of transmission In 
addition, relations are developed that appear to be useful and 
convenient for a practical calculation of the appropriate angle 
Also, it is demonstrated that the usual Doppler-shift expression 
must be modified to account for the angular deviation Because 
of the angular and frequency modifications, it appears that a 
corner reflector will not produce precisely the same results 
as a properly orientated flat reflector. However, this difference 
in results is not computed I v L 


N64-18904 General Electric Co , Schenectady, N Y Research 
Lab 

SEMICONDUCTOR DEVICE CONCEPTS Scientific Report 
No. 6 


31 Jan. 1 964 55 p refs 
(Contract AF 19(628) 329) 

(AFCRL 64-135; AD-433975) 

Halogen transport synthesis of GaAs x P i _ x has been studied 
further, using a rotating tube vertical furnace. Laser quality 
material has been produced using Te and Si as the donor im- 
purities, and the homogeneity has been improved. Measure- 
ments of composition, carrier concentration, and optical trans- 
parency are reported A ' red-black'' effect has been discovered 
that has been found to be helpful in selecting laser quality 
regions from GaAs^xPx ingots having compositions near the 
direct-indirect limit. The possibility of achieving coherent 
light emission from junctions in wide band gap II to VI com- 
pounds has been examined. A preliminary evaluation of a 
heterojunction laser structure is described. A systematic study 
of the introduction and behavior of acceptor impurities in CdS 
has been started. Author 


N64-19066 General Electric Co . Syracuse, N Y. Radio Guid- 
ance Operation 

FEASIBILITY DEMONSTRATION OF A NEW PLASMA DIAG 
NOSTIC PROBE Final Report 11 Dec. 1962-30 Dec. 1963| 

D Kingsland 27 Mar. 1964 58 p refs 
(Contract AF 1 9(628)-2378; ARPA Order 363) 

(AFCRL-64-254, Rept 64A025; AD 435677) 

The purpose of this contract was to demonstrate the feasi- 
bility of utilizing the Thomson-scattered radiation of a ruby 
laser to determine electron temperature and density in a helium 
plasma. A thyratron tube was modified to create the plasma, 
and a spectrometer was used to observe the Doppler profile of 
the Thomson-scattered radiation Langmuir-type probes built 
into the modified thyratron were used as an independent check 
on electron density and temperature There was little correla- 
tion between the laser scattering and the check provided by 
the Langmuir probes. A precise determination of electron 
temperature was not realized using the laser scattering data 
An electron density of approximately 10 15 /cc was. however, 
deduced from the magnitude of the scattered energy Opposed 
to this was a value, approximately 6 x 10 12 /cc, derived from 
the Langmuir probe data Theoretical effort supports the laser 
scattering data and negates the validity of the Langmuir probe 

Author 


N 64-19490* Rochester U , N Y Inst of Optics 

THE USE OF A SINGLE PLANE PARALLEL PLATE AS A 
LATERAL SHEARING INTERFEROMETER WITH A VISIBLE 
GAS LASER SOURCE 

M V R K Murty Repr. from Appl Opt . v 3. no 4, Apr 1964 

p 53 1-534 refs 

(NASA Contract NASr-14) 

A high-intensity interference pattern can be obtained in 
a shearing interferometer with the use of a visible gas laser 
and a simple -construction The high intensity of the laser per 
unit of solid angle gives an interference pattern that is visible 
in room light The narrow spectral width of the source allows a 
simple plane parallel plate to be used to obtain the desired 
shear. Author 


N64- 19665 Technical Operations Research. Burlington. Mass 

LOSS FACTORS AFFECTING RUBY LASER SYSTEMS 
Final Report 

J. Masters, J Ward, and E M. E M urray 31 Jan 1964 75p refs 
(Contract AF 19(628)-405) 

(AFC R L-64- 151; TO B-64-5 AD-437608) 


25 



N64-19674 


Efficient hiyh-power output performance of ruby lasers 
depends on reducing the effect of storage losses, or losses of 
atoms from the excited state that occur during the pumping 
phase, and internal propagation loss suffered by stimulated 
emission Both types are strongly dependent on geometric 
parameters Internal propagation losses were significant in 
ruby ( ' 35% per transit in a typical 2-in. ruby rod) Storage loss 
due to nonlinear de-excitation during pumping is important 
under atypical conditions Preliminary measurements of the non- 
linear de excitation due to spontaneous-emission amplifica- 
tion were performed under nonstandard operating conditions 
and showed ~~ 50% inversion loss for a large, cooled ruby sample 
The limitations of simple physical models of ruby laser systems 
are discussed in detail Important influences of mode coupling 
and mode selection on the threshold condition for oscillation 
in ruby lasers are reported Author 


N64 19674 Cutler -H ammer. Inc , Deer Park, N Y 

STUDY OF SOLID STATE AND TRAVELING-WAVE MASER 
TECHNIQUES 

J A De Gruyl. W W Heinz. S Okwit, and J G Smith Griffiss 
AFB, NY. R ADC , Mar 1964 42 p refs 
(Contract AF 30(602) 2989) 

(RADC-TDR-64-1 15; AD 437906) 

The major effort has been confined to broadbanding the 
maser and investigating the limiters A comb-type slow-wave- 
structure test section, 3 3-m long, has been designed and fab- 
ricated This structure has an exceptionally large slowing-band 
width product and relatively low loss The structure bandwidth 
was greater than 500 me with an average slowing factor of 
about 70 and an insertion loss of less than 3 db Ferrite isolator 
disks, integrated in the structure, provided isolation approaching 
20 db Two novel approaches to the limiter were analyzed and 
measured: a thin film superconducting limiter and a bulk semi- 
conductor limiter Both approaches appear to be capable of 
yielding the desired protective characteristics Author 


N64 1 9788 * Cornell Aeronautical Lab. Inc. Buffalo NY 

ON THE POSSIBILITY OF SIMULATING METEOROID IM- 
PACT BY THE USE OF LASERS Topical Report 

William J RaeandA Hertzberg Apr 1964 44 p refs 
(NASA Contract NAS3-2536) ' 

(NASA CR -54029. CA L Al - 1821 - A- 1 ) OTS $4 60 ph 

This report discusses the possibility of studying the prob- 
lem of meteoroid damage by using a laser to simulate the con 
ditions of high-speed impact The characteristics of the light 
output from a laser allow a strongly focused pulse of energy to 
impinge on the target surface T he principal content of the 
report is a critical examination of the extent to winch such 
irradiation simulates the conditions of impact by a solid pro 
leetile The present state of knowledge concerning meteoroid 
impact damage is briefly reviewed, and the capabilities of a 
laser are examined Author 


N64-19974 Radio Corp of America. Moorestown. N J Mis- 
sile and Surface Radar Div 

ELECTRO OPTICAL ATTITUDE MEASURING SYSTEM - A 
DESIGN STUDY 

Bedford. Mass , Electron Systems Div , Oct 1963 191 p refs 

(Contract AF 19(628) 2900) 

(ESD-TDR 63-624. AD 428002) 

A design study is documented to investigate a method of 
electro-optically determining the attitude of a missile from 
lift-off to 50.000 ft The attitude in terms of pitch, yaw. and 


roll is obtained from a single station by lasers illuminating 
two missile-borne retroreflector packages Each retroreflector 
package has as one of its components a Savart plate The re- 
flected radiation is returned to the receivers where the beams 
are separated and analyzed by a polarization sensitive system 
to determine polarization states induced at the Savart plates 
as the missile's attitude changes Author 


N64-20308 Office of Naval Research, London (Gt Brit.) 

SOME ELECTRONICS RESEARCH AT THE ROYAL RADAR 
ESTABLISHMENT, MALVERN 

Glenn H Keitel 14 Feb 1964 17 p refs 
(ONRL-9 64. AD-438830) 

The present status of research in the following areas is 
summarized (1) semiconductor physics. (2) infrared and basic 
material work particularly, attention to the construction of a 
tube for the generation of mm wavelength radiation; (3) cryo- 
genics; (4) theoretical physics and mathematics, (5) electronic 
circuits, (6) quantum electrons. (7) high-power modulators; 
(8) applied physics and technical services, (9) radio astronomy, 
and (10) radio meteorology I v L 


N64-20398 Naval Ordnance Test Station, China Lake, Calif 

Aviation Ordnance Dept 

A MEANS OF AIMING A LASER BEAM 

L W Nichols Jan. 1964 5 p 

(N AVWEPS-849 1 , NOTS-TP-3446 AD-429341) 

The retrodirective reflecting properties of a corner reflec- 
tor can be used to aim a laser beam When portions of a corner 
reflector are placed m front of a laser and its aiming telescope, 
then an image of the laser beam is superimposed on the tele- 
scope image to show the exact target area being illuminated 
by the beam Author 


N64-20399 Stanford U Calif Microwave Lab 

MICROWAVE RESEARCH Quarterly Status Report No 19, 
1 Aug. -31 Oct. 1963 

C F Quate et al Dec 1963 29 p refs 
(Contract Nonr-225(48)) 

(ML-1 122; AD-428767) 

Activities are reported in the following areas (1) acoustic- 
wave amplification studies, (2) optical masers, (3) ferrited non- 
linear propagation, and (4) transverse-field interactions of a 
beam and plasma R T K 


N64-20658 Joint Publications Research Service, Washing- 
ton, DC 

ACTIVE MATERIALS WHICH CAN PRODUCE OPTICAL 
MASER ACTION 

Sung-hao Liu In its Transl. on Communist China's Sci and 
Technol.. no. 82 12 May 1964 p 23-56 refs Transl into 
ENGLISH from K'o-hsueh T ung-pao (Peiping), no 2, 17 Feb 
1964 p 127 139 (See N64-20657 13-01) OTS S2 25 
A detailed discussion is presented on impurities-excited 
fluorescent crystals and semiconductors The discussion is 
divided as follows (1) gas special features of gas active ma- 
terials, the structure that produces optical maser action in gas 
active materials. He-Ne gaseous optical maser. (2) impurity- 
excited fluorescent crystals over-compensated metal ions 
excited fluorescent crystals, rare earth ions excited fluorescent 
crystals, actinide series ions excited fluorescent crystals, (3) 
impurities-excited fluorescent glass; (4) organic fluorescent 
materials organic compounds of the aromatic family, rare earth 
chelated compounds, light sensitive organic compounds, or- 
ganic materials that produce Raman coherent emission (5) 
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semiconductor active materials — special features of semicon 
ductor active-materials, some possible different plans to ac- 
complish stimulated emission by using semiconductors, GaAs 
p-n junction; and (6) the development trend of active materials. 

PVE 

N64-20718 Aerospace Corp , El Segundo. Calif. Materials 
Sciences Lab 

FLAWS IN RUBY LASER CRYSTALS; GENERAL RE- 
SEARCH 

K Janowski and H Conrad 21 Feb 1964 8 p ref 
(ATN-64(9236)- 10) 

A description is presented of the microscopic flaws, barely 
visible to the unaided eye. that were found in some ruby laser 
crystals. These flaws have the appearance of streaks or fila 
ments. Upon examination of the ruby crystal with an optical 
microscope, it was found that the streaks or filaments were not 
continuous but consisted of a large number of closely spaced 
spheroids (voids or precipitate particles), approximately 2 m in 
diameter. These spheroids lay along a chord of the original disk 
boule Similar streaks or filaments were observed in a 90 
ruby rod that was deformed in compression at 1,900 C These 
filaments had the same appearance and character as those ob- 
served on the as-grown boule and were inclined to the basal 
plane at about the same angle. Upon etching the deformed 
sample in fused potassium bisulfate, it was found that many 
of the filaments terminated at subgrain boundaries Further- 
more, X-ray back reflection studies indicated that the filaments 
lay along the )101 1 1 rhombohedral planes. R.T.K. 


N64-20740 * Little (Arthur D ) Inc., Cambridge, Mass. 
DESIGN AND CONSTRUCTION OF 4.2° K MASER RE- 
FRIGERATOR SYSTEM Final Report 

William E Gifford et at 1 Dec 1962 44 p refs 
(NASA Contract NAS7-100; JPL-950076) 

(NASA CR-56168; C-63774) OTS; $4.60 ph 

The refrigeration system was designed to cool and maintain 
a small electronic device at 4.2 K, and is capable of continuous 
operation under a wide range of ambient conditions (O' to 
+ 160 F) The system reduces approximately 750 mw of useful 
refrigeration at 4.2 K with corresponding smaller amounts of 
refrigeration at those lower temperatures that are within the 
capability of the compressor unit The refrigerator unit consists 
of a refrigerator circuit, a mechanical drive unit, a Joule- 
Thompson expansion circuit, a radiation shield, and a vacuum 
insulation jacket with associated vacuum pumps The compres- 
sor unit consists mainly of a modified commercially available, 
hermetic compressor and a helium purification system. PVE 


N 64-20847 N aval Research Lab , Washington. D C Optics 
D iv 

TRANSMISSION OF RUBY LASER LIGHT THROUGH 
WATER 

J A Curcio and G L Knestrick Oct 1963 12 p refs 
(NRL-5941 ; AD-412313) 

The attenuation coefficients of filtered Potomac River 
water were measured at t’he ruby laser wavelength. 6.943A and 
at 3 wavelengths in the green region of the spectrum where 
the attenuation is near the minimum The path of the light 
beam, which was at a depth of 2 2 m, was varied from 6 to 
36 m in the laser light observations and from 1 5 to 73 m 
for the green light observations Narrow-band filters were 
used to restrict the passband of the system, and the field of 
view of the receiver was limited to 1 2 The attenuation coef- 
ficient obtained at 6. 943A was 5 45 X 10~ 3 cm - 1 , and the value 
obtained at 4 900A was 8.6 X 10 4 cm 1 Evidence was 


found for some small particle scattering As an underwater 
light source, the ruby laser is severely handicapped by the fact 
that its emission occurs at a wavelength that is highly atten- 
uated by water Author 


N 64-20848 Army Signal Research and Development 
Agency and Lab , Fort Monmouth, N J 

CORRELATION OF LASER THRESHOLD WITH THE OPTICAL 
QUALITY OF RUBY 

C. M Kellington, M. Katzman, and S K Poultney Dec. 1963 
10 p refs 

(USAELR DL-TR-2408; AD-431243) 

A program is discussed that was instituted to; (1) corre- 
late optical parameters with crystal growth conditions; (2) cor- 
relate optical parameters with laser characteristics; and (3) 
relate the laser characteristics to the crystal growth conditions 
The object of the program is to control the Verneuil method of 
growing ruby so that it yields optimum laser crystals. The 
threshold for laser action was measured for each crystal by not- 
ing the time delay between the flash-lamp pulse and the onset 
of laser emission for fixed-pump geometry and energy A table 
is presented that lists the optical properties for crystals with 
high- and low threshold regions for a given density It is noted 
that, in general, the high threshold crystals have more small- 
angle scatter, fewer parallel faces, less optical parallelism, 
larger linewidth, and a more uneven optical thickness than 
the low-threshold crystals Large-angle scatter did not appear 
to be correlated to threshold PVE 


N64-20850 Library of Congress, Washington, D C. Aero- 
space Information Div. 

SOVIET ADVANCED LASER PROPOSALS Surveys of Soviet 
Bloc Scientific and Technical Literature (1956- 1964] 

13 May 1 964 33 p refs 
(AID-P-64-35; AD-600291) 

This review article covers the following areas: (1) control- 
lable lasers based on the Zeeman effect, (2) gamma lasers. 
(3) fiber-optics lasers, (4) Raman scattering lasers. (5) plasma 
lasers, (6) chemical lasers, and (7) lasers based on organic 
materials. R.T.K. 


N64-20905 Hughes Research Labs . Malibu, Calif. 

LASER DEVICES EXPLORATORY INVESTIGATION In 
terim Engineering Report No. 4, 3 Feb. -30 Apr. 1964 

H. V Winston [1964] 22 p refs 
(Contract AF 33(657)- 1 1 650) 

(AD-600267) 

The fabrication and testing of sapphire quarter-wave plates 
for use with ruby in a novel longitudinal mode selector were 
completed Testing of the elliptical pumping cavity for cw 
operation was started A new setup made possible the growth 
of doped lanthanum tnfluoride crystals of relatively high qual- 
ity Flame fusion techniques were used to make single crystal 
Gd203. The optical spectra of the newly grown LaF3 Pr 3+ and 
Gd203 were obtained Microwave spectra of chromium-doped 
LaF3 were observed, and the identification of the resonances 
observed in terbium-doped LaF3 was continued. Anomalies in 
the emission angles of anti-Stokes cones from various stim- 
ulated Raman scattering (SRS) materials were measured, and 
possible explanations examined experimentally. The most recent 
measurements show that both Stokes and anti-Stokes cones 
in typical SRS materials have angle spreads greater than 1° and 
wavelength spreads of the order of 20 A Author 
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N 64-20992 General Dynamics/ Electronics, Rochester, N Y 
Quantum Physics Lab 

RELIABILITY OF GASEOUS OPTICAL LASERS USING 
NOBLE GAS ACTIVE MEDIA 

Jack E Taylor In RA DC Phys of Failure in Electron , vol 
2 [1963] p 436 449 refs (See N64 20967 14-09) 

Whether this model can be extended to times of impor- 
tance to reliability of long-lived gas lasers without considerable 
change in formulation is not known at present Several sim- 
plifying assumptions about the sorption of oxygen in the pres- 
ence of active rare gases were made Considerable additional 
data must be obtained on the rate of electrical cleanup of 
oxygen in all glass laser systems before the analysis can be 
applied to operating systems One area that has been neg 
lected here, but which will be of importance, is concerned 
with how oxygen or other contaminants prevent or extract 
energy from the energy cycle used in the laser A combination 
of optical and mass-spectrometry will be required to pro- 
vide detailed model parameters. In summary, this paper has 
pointed out some of the problems associated with the inter- 
action of the rare gas laser medium with discharge tube ma- 
terials and contaminants It is expected that a continuing 
study of the physical system interactions will lead to suf 
ficient understanding of the various failure mechanisms of 
gas lasers that their reliability can be specified with rela- 
tively few simple measurements. Author 


N64-21012 California U , Livermore Lawrence Radiation 
Lab 

FEASIBILITY CONSIDERATIONS IN THE APPLICATION OF 
LASER DIAGNOSTICS TO PLASMAS OF DENSITY - 10 13 
cm 3 

Robert E Ellis and Frederick R Kovar 16 Mar 1964 28 p 

refs 

(Contract W 7405-ENG 48) 

(UCRL-7712) OTS: $0 75 

The feasibility of the use of a pulsed ruby laser system for 
the purpose of determining plasma electron temperature and 
density is examined, assuming an electron density of ~ 10 13 
cm" 3 and an electron temperature of ~ 100 ev The signal, to be 
obtained by detecting a portion of the Doppler-broadened 
spectral distribution of laser radiation scattered at 90 to the 
incident beam, is calculated Effects of plasma bremsstrahlung, 
stray light from the primary laser beam, and light from excited, 
partially ionized atoms are estimated It is pointed out that, in 
principle, the unpolarized light from the plasma may be discrim 
mated against by splitting the light entering the viewing 
system into two mutually perpendicular, polarized compo- 
nents, which are then to be detected separately and nulled 
out in a differential amplifier. A brief consideration of the use 
of laser interferometry for the determination of plasma elec- 
tron density is included Author 


N 64-21 020 Dayton U , Ohio Research Inst 

COHERENT OPTICAL RADAR PARAMETERS AND TARGET 
REFLECTIONS Technical Documentary Report, 1 Jul 1962- 
30Jun 1963 

Werner R Rambauske Wright Patterson A F B . Ohio Res and 
Tech Div . Apr 1964 127 p refs 
(Contract AF 33(657) 9014) 

(RTD-TDR 63 4148. AD 600272) 

The problem of the reflection of ruby laser pulses from 
artificial targets is investigated The parameters of intensity 


distribution over the cross section of a laser beam (in the 0 5- 
to 3-joule energy range), and the time history of this intensity 
within one pulse (in the 1/2- to 1-ms duration range) were 
measured and evaluated in different distances for the ruby rod 
up to 75 m Reflection characteristics for different standard 
geometrical bodies and different standard surface materials 
were derived experimentally and theoretically for incoherent 
white illumination and were compared with laser illumina- 
tion The change of time history of a single pulse after reflec- 
tion from the target, due to the targets shape, was studied 
This change when compared with the undistorted pulse from 
the rear of the ruby permits conclusions about the shape of 
the target Author 


N64-21051 Massachusetts Inst of Tech , Cambridge Lab. 
for Insulation Research 

[OPTICAL MASER AND LIGHT MODULATION! Final Re- 
port, Feb. 1962-Jun. 1963 

S J Allen, K, Linden, B Di Bartolo. M Mack, R Peccei et al 

( 1 9631 8 p refs 

(Grant AF AFOSR 62-317) 

(AD 428961) 

Research activities have been conducted as follows: (1) 
Studies of coherent emission from ions in glass hosts showed 
that (a) fluorescence lifetimes of such ions (rare earth) in 
glasses are determined by spontaneous emission rather than by 
radiationless processes, and (b) fluorescent line widths are 
broadened by variations in ionic environment to the order of 
100 cm 1 to 200 cm" 1 (2) Optical harmonic generation in 
ammonium dihydrogen phosphate resulted in generation of 
coherent light in the green spectral region (5.300 A) (3) A 
rate equation analysis was made of optical maser emission. 
(4) An investigation of excited state spectroscopy and second- 
ary absorption in optical masers is discussed (5) Investigation 
of the extension of maser techniques to submillimeter wave- 
lengths and of the problems of generation, detection, and 
modulation in this range were made (6) An investigation of 
radiationless and phonon-assisted decay of excited ions in 
solids is discussed P V E 


N64-21185 Radio Corp. of America, Camden, N ,J Defense 
Electronic Products 

DOPPLER OPTICAL NAVIGATOR Third Quarterly Prog 
ress Report, 6 Dec. 1963-6 Mar. 1964 

W J. Hannan, L J Nicastro, T E Penn, and J Vollmer 20 Mar. 

1964 59 p refs 

(Contract AF 33(657)- 1 1 458) 

(AD 434227) 

The objective of this program is to determine the feasibil- 
ity of novel laser techniques for Doppler optical navigation 
The performance goal is the measurement of ground speed 
of a satellite, traveling at a velocity of 10,000 m/sec at an 
altitude of 300 miles, with an accuracy of 5 m/sec For the 
velocities involved, the optical Doppler shift can be as high as 
20 Gc, which is beyond the state-of-the-art of tracking re- 
ceivers For this reason subcarrier modulation techniques 
were investigated Analysis of the subcarrier case, which takes 
into account atmospheric attenuation, solar background radia- 
tion, coherence of the subcarrier return, and practical system 
constants, indicates that required transmitter power is more 
than an order of magnitude beyond the present state-of-the- 
art of laser transmitters Assuming that the power required 
becomes available, it is important to note that the subcarrier 
approach is feasible for high altitudes Investigation of the 
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subcarrier approach to low-altitude aircraft reveals that it of- 
fers little, if any. improvement over conventional microwave 
systems However, a CW system employing an optical heter- 
odyne receiver does offer potential advantages. Operation of a 
thermoelectrically cooled gallium-arsenide laser transmitter 
was demonstrated. This refrigeration technique makes injec- 
tion lasers practical Author 


N 64-21 375 Westmghouse Electric Corp , Baltimore, Md 
Aerospace Div 

DEVELOPMENT OF MILLIMETER AND SUBMILLIMETER 
MASER DEVICES Interim Technical Report No. 3, 1 Oct. 
1963-31 Jan. 1964 

W E. Hughes [19641 30 p refs 
(Contract AF 33{ 6 57 ) - 1 047 2) 

(AD-432597) 

The third reporting period was devoted to the study of iron- 
doped zinc tungstate as a possible new quantum amplifier mate- 
rial The solutions to the spin Hamiltonian were obtained so 
that identification of energy levels is possible, and a computer 
program for the solution of radiation-induced transition prob 
abilities was established Since the dielectric constant of the 
zinc tungstate is considerably lower than that of the materials 
used previously, it was necessary to make several changes in 
the experimental apparatus Several pumping techniques, in- 
cluding the five-level technique, will be investigated in zinc 
tungstate During this period, operating points were chosen 
from the computer solutions of the Hamiltonian Author 


N 64-21 669 Air Force Cambridge Research Labs,. Bedford, 
Mass. Terrestrial Sciences Lab 

FEASIBILITY OF A LUNAR OPTICAL RANGING EXPERI 
MENT Research Report 

Robert L. Miff and Michael S. Tavenner Dec. 1963 24 p refs 
(AFCRL-63 908; AD-434586) 

A lunar ranging experiment using a high-energy pulsed 
laser is discussed giving special attention to the required mini- 
mum return signal, interfering radiation, detector devices, 
and pulse length. Author 


N64-21682 United Aircraft Corp.. East Hartford. Conn 
Research Labs 

CONTROL OF LASER PERFORMANCE Quarterly Status 
Report No. 3, Dec. 26, 1963-Mar. 25, 1964 

G E Danielson. Jr. and A J. De Maria 31 Mar 1964 17 p 

refs 

(Contract DA- 1 9-020 AMC-01 70(A)) 

(C 920083-9; AD-434166) 

Studies of the effect on laser output control of varying the 
refractive index of a medium in a laser cavity are being 
carried out with ultrasonic, electric, or magnetic means Initial 
tests of the glass prism light shutter were conducted with a 
visible He Ne laser beam mechanically chopped at approxi- 
mately 83 cps to facilitate modulation percentage measure 
ments. Experimental results showed that approximately 
80% modulation was obtained Gating of a 3 X 1/4 in diam 
Nd 3 + doped glass laser rod with 1-mc transducers bonded to 
the ends produced an increase in peak and total output power. 
An improved ultrasonic standing wave can be obtained with 
the use of one complete cylindrical transducer instead of two 
180° focusing sections. Author 


N64-21709 Williamson Development Co . Inc.. West Con- 
cord, Mass 

STUDIES AND INSTRUMENTATION FOR ACCELERAT- 
ING PARTICLES IN A PLASMA Final Report 

Joseph G. Kelley, Allen G Rubin, and Ivan A Nichols Bed- 
ford. Mass., AFC R L, 29 May 1964 29 p 
(Contract AF 19(628) 309) 

(AFCR L-64-41 2; AD-600761) 

The plasma Betatron was designed, built, and operated as 
proposed. Suggestions are made for future modifications Also 
discussed are transient optical measurements. An image con- 
verter camera was incorporated into the existing experiments. 
Infrared devices, particularly a laser interferometer, were de- 
signed. The 6-in. arc driven shock-tube facility is described 
Significant modifications to the vacuum system and the high 
voltage system were completed Various instrumentation prob- 
lems are discussed Presented are theoretical details for two 
experiments - the infrared interferometer and the plasma-con- 
ductivity measurement. Author 


N64-21 784 Martin Co , Orlando, Fla. 

LASERS AND THEIR EFFECTS Annual Progress Report, 
1 Jul. 1963-1 Mar. 1964 

James H Burkhalter 1 Apr. 1964 49 p 
(Contract DA 49- 1 93-M D-2456) 

(OR-3885; AD-433218) 

A description is given of the work performed for the Bio- 
logical Effects of Lasers Program of the Office of the Surgeon 
General. This includes the design and construction of a research 
laser and associated instrumentation for the attack on problems 
of interest to the biological researchers of the program A dis- 
cussion is presented of the more important problems to date 
of the various biological researchers, together with the ap- 
proaches used. Author 


N64-21982 Air Force Systems Command. Wright-Patterson 
AFB, Ohio Research and Technology Div. 

ANALYSIS OF GENERALIZED OPTICAL ARRAYS 
Edwin B Champagne Dec. 1963 30 p refs 
(RTD-TDR -63-41 38; AD-431567) 

The extension of the present array theory to arrays of 
optical sources is beset with difficulties, and some of these 
difficulties are studied Statistical theory is applied to a gen- 
eralized array in^an attempt to predict what degradation of 
array factors may be anticipated for such factors as ampli- 
tude deviations, various polarizations, frequency bandwidths, 
phase deviations, and mechanical alignment errors. Author 


N64-22052 Harvard U ., Cambridge. Mass. Cruft Lab 

STATISTICAL FLUCTUATION IN NONLINEAR OPTICAL 
PROCESSES 

J Ducuing and N Bloembergen 18 Nov 1963 44 p refs 
(Contract Nonr- 1 866( 1 6)) 

(T R -430, AD-434890) 

Second-harmonic generation is considered, and it is shown 
that the presence of several incoherent modes in the laser 
beam leads to a discrepancy between the real and the meas- 
ured nonlinear constant, and introduces a certain amount of 
randomness in the ratio between the square of the fundamental 
intensity and the second-harmonic intensity Experimental 
results with a single pulse ruby laser are described that 
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demonstrate the part played by the spatial modes in the mech- 
anism of fluctuations of the second-harmonic production The 
theory of fluctuations in higher order nonlinear processes is 
briefly discussed. Conversion and related experiments are pre- 
sented considering the case of microwave generation It is 
shown that a reduction factor for the generation of beats in a 
photocathode should be taken into account in this experiment. 

N E A. 


N 64-22222 Lincoln Lab , Mass Inst, of Tech.. Lexington 
SOLID STATE RESEARCH, 1963 
9 Mar. 1 964 82 p refs 
(Contract AF 19(628)-500) 

(ESD-TDR-64-16; AD-435023) 

This report on solid-state research includes the following: 
solid-state devices, lasers, solid-state materials, band structure 
and spectroscopy of solids, and magnetism and resonance. J R.C 


N64 22237 ITT Communication Systems, Inc , Paramus. 
N. J. 

APPLICABILITY OF LASER TECHNIQUES Status Report 

W S Litchman 13 Mar 1964 80 p refs 
(Contract AF 19(628) 3358) 

(ICS-64-TR-379, ESD-TDR 64 249; AD 434378) 

This report presents laser communication techniques 
that can be integrated into the AIRCOM System to satisfy 
current and estimated future Air Force requirements. Described, 
in detail, are the characteristics of the laser and problems 
related to light generation, modulation, and detection. These 
characteristics will aid in visualizing a number of possible 
applications in which a laser communication link can be 
advantageously employed in the AIRCOM system Some 
of the possible applications are described N E A 


N64-22454* Jet Propulsion Lab . Calif Inst of Tech , Pasa- 
dena 

NOISE PERFORMANCE OF TRAVELING WAVE MASERS 

W. H Higa Repr. from IEEE Trans, on Microwave Theory and 
Tech., v MTT-12, no. 1, Jan. 1964 2 p ref 
(Contract NAS7-100) 

(NASA-CR -56283; J PL-TR -32-506) 

A review of the noise performance of traveling-wave masers 
(TWM) is given. It is shown that when the gain per unit length 
of structure is low. the equivalent noise temperature of the 
TWM can become appreciable The discussion indicates the 
need for careful design of a TWM when operating at elevated 
temperatures (4.2 K or higher), which the present state-of-the- 
art of closed-cycle refrigerators requires R T K 


N64-22547 Dayton U . Ohio Research Inst 

THEORETICAL AND EXPERIMENTAL REFLECTION 
FROM DIFFERENT REFLECTING BODIES IN THE FAR 
FIELD AND LASER BEAM MEASUREMENTS WITH 
RESPECT TO INTENSITY AND TIME Interim Report 

Werner Rambuuske. Ronald R Gmen/el, and Michael K 
Barnoski Jun 1 963 9 1 p 
(Contract AF 33(657) 9014) 

(AD 423641) 

This paper reports how classical laws of Lambertian roflec 
tion were applied to the reflection problem of the standard 
geometrical bodies, and tiow equations were derived that an,* 
valid for the far field (indefinite distance) Numerical solutions 
of these equations are plotted and shown m a set of curves 


Likewise, a f a r - fie Id situation was simulated in a photometric 
cavity, and the series was repeated under great care and ac- 
curacy The received curves were strikingly similar to the 
theoretical ones, indicating that both theoretical and experi- 
mental solutions are correct N .E A 


N64-23926 Naval Ordnance Test Station, White Oak, Md 
HAIR-TRIGGER OPERATION OF A NEODYMIUM LASER 
David L. Caskey May 1964 82 p refs Based on M S. The- 
sis — MIT 

(NOLTR-64-32; AD-436893) 

A laser system has been devised that provides a pre- 
slected number of laser bursts at controlled intervals by shap- 
ing the output of the optical pump light in a suitable manner. 
Two techniques were used A system was constructed to 
demonstrate the principle. The working model provides up 
to three 15 Msec laser bursts per firing, while the time be- 
tween bursts is controlled by preselected delays of from 
50 M sec to 500 Msec The peak power output is several kilo- 
watts. Although the model employs a 2-in. X 1/4-in. Neo- 
dymium-doped glass laser, the method is applicable to a wide 
variety of laser materials and sizes. Author 


N64-23959 Air Force Systems Command, Griffiss AFB, 

N Y Rome Air Development Center 

IN-CAVITY LASER MODULATION STUDY 

Anthony D Rugari May 1964 25 p refs 

(RADC-TDR 64-129; AD 601660) 

A theoretical and experimental study was performed to 
investigate a laser modulation technique capable of provid- 
ing a flat frequency response over the range of 30 cps to 
30 mc/s with a modulation index of 0.5 or greater. The tech- 
nique involved the introduction of controllable losses to the 
laser cavity by alternate alignment and misalignment of the 
cavity reflectors. This was to be accomplished by insertion 
of an electro-optic prism in the cavity and varying the angle 
of deviation of the exit beam from the prism by electrically 
controlling the magnitude of the index of refraction of the 
prism The transmission losses associated with the electro- 
optic prism were experimentally found to be greater than 
the gain of the laser cavity Thus, oscillations could not be 
maintained with the electro optic prism in the cavity. The 
major factors contributing to the transmission losses were 
found to be reflection losses and an inherent birefringence 
of the crystalline materials Pertinent theoretical discussions 
and experimental results are included in the report Author 


N64-23975 Ohio State U Research Foundation. Columbus 
Antenna Lab. 

FOCUSING OPTICS FOR INTENSE LASER SOURCES 

Edward K Damon 15 Dec. 1963 40 p refs 
(Contract AF 33(657)- 1 0824) 

(Rept 1579-6; AD 441643) 

Problems associated with the focusing and control of ex 
tremely intense laser beams are examined It is shown that an 
optical system resembling a classical Galilean telescope is 
suitable, in principle, for such a task, the design procedure for 
such a system is demonstrated for typical examples It is 
possible to correct the aberrations of such a system to give 
excellent performance, and the correction is essential in order 
to hold spherical aberration to a tolerance level. The use of 
spheric surfaces or zonal correction plates can further improve 
the performance of such a system if the original laser beam is 
highly collimated J.L D 
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N64-24067 Sperry Gyroscope Co., Great Neck, N Y. Radia 
tion Div. 

DESIGN CRITERIA STUDY FOR HIGH POWER VOLTAGE 

RESEARCH FACILITY Second Quarterly Report, 1 Oct- 

31 Dec. 1963 

Jan. 1 964 95 p refs 

(Contract D A-36-039-AMC-031 99(E)) 

(EB-5296-0359-2; AD-435883) 

A survey was made of a number of possible uses of the 
facility including transmission lines, microwave components, 
lasers, and radiation weapons. A projection of technology for 
transmission lines for the 1967 to 1977 decade is also in- 
cluded. Power levels of the magnitude anticipated for this 
period indicate a radical departure from conventional trans- 
mission line. The use of high dielectric gases or vacuum will 
not be sufficient to achieve the required power using conven- 
tional waveguide It presently appears that tall or square 
waveguide presents an interim solution. However, as research 
on circular waveguide advances and as power sources for TE 0 i 
circular electric mode becomes available, the many desirable 
features of circular guide will require its use Delineation of the 
facility configuration was continued, and a description of the 
auxiliary equipment needed for the facility is included in this 
report Analysis of the high-voltage power supply and high- 
power modulators was begun. Preliminary results are presented 

Author 

N64-24092 Harry Diamond Labs . Washington, D C. 

PROTECTION OF THE HUMAN EYE FROM LASER RADIA 
TION 

Harold W Straub lOJul. 1963 lip refs 
(TR-1 153; AD-436705) 

Various possibilities for protecting the human eye from 
blinding through laser radiation were considered Of the in- 
vestigated selectively absorptive and/or selectively reflective 
(dielectric) optical filters, some have to be disregarded for a 
variety of reasons The Schott BG-18 type filter glass, in a 
thickness of approximately 4 3 mm, appears to provide ade- 
quate protection in the low and medium energy pulse range 
and in a spectral range between 0 69 and 12^, covering the 
ruby as well as the Nd-doped glass and Ca W0 4 lasers. The 
calculations are based on the assumption of equality of the 
burn sensitivities of the human and of the rabbit retina. Author 


N64-24103* Varian Associates, Beverly, Mass. 
MEASUREMENTS AND IMPROVEMENTS OF TWO HY- 
DROGEN MASERS Quarterly Progress Report, Dec. 1, 
1963-Feb. 29 1964 

R. Vessot 15 May 1964 7 p ref 
(Contract NAS8-2604) 

(N ASA-C R- 56 549) OTS: $1.10 ph 

This report is concerned with modifying two atomic 
masers, studying a solid dielectric spherical cavity, and estab- 
lishing a system to make short-term measurements. According 
to the theory of the hydrogen maser, the amplitude fluctua- 
tions are suppressed and approach zero with increasing radi- 
ating power. It should be possible to measure the receiver 
noise contributions alone when the signals are in phase and 
to measure the contribution of the phase fluctuations when 
the signals are in quadrature. J.R.C. 


N64-24108* Varian Associates, Beverly, Mass. 

MEASUREMENTS AND IMPROVEMENTS OF TWO HY- 
DROGEN MASERS Quarterly Progress Report, 1 Sep.-30 
Nov. 1963 


R. Vessot 15Jan. 1964 14p refs 
(Contract NAS8-2604) 

(N ASA-C R -56550) OTS $1.60 ph 

Described is a measurement program for long- and short 
term stability, using three hydrogen masers. Measurements to 
determine the precision to which a given pair of masers can 
be reset with respect to frequency are discussed The status 
of improvements to the masers is given. G D B 


N64-24310 Naval Ordnance Test Station, China Lake, Calif. 
Michelson Laboratory 

REFLECTING PROPERTIES OF AIRCRAFT MATERIALS 
AT 0.6943 AND 1.06 MICRONS USING PULSED LASERS 

Stephen E Barber In AFSC, Griffiss AFB. N Y. Symp on 
Radar Reflectivity Meas. Apr 1964 p 375-381 (See N64- 
24281 17-15) 

The reflectivity of aircraft materials when illuminated by 
light at 0.6943jU and 1 06/u wavelength is discussed Quanti- 
tative results of the return at different angles and the absolute 
reflectance are given. In addition, some work on optical cross- 
section measurements is discussed Author 


N64-24331 Harry Diamond Labs . Washington, D C 
RANGEMETER FOR XM23 RANGEFINDER 
Ira R Marcus 17 Feb. 1964 46 p refs 
(HDL-TR-1 199) 

The rangemeter is a digital time-interval counter that 
displays range when coupled to the XM23 Laser Rangefinder. 
It receives start and stop pulses from the rangefinder and 
displays range readings from 200 to 9,995 m. The total volume 
of the rangemeter is less than 18 3 in. The readout is made of 
electroluminescent material, and optical coupling is used 
between the computing circuits and the photoconductive 
readout matrix. Author 


N64-24349 General Electric Co , Syracuse. N Y Electronics 
Lab. 

SEMICONDUCTOR LASER AMPLIFIER TECHNIQUES 
(SEMLAM) 

GriffissAFB, N Y . RADC, May 1964 37 p refs 
(Contract AF 30(602) 31 11) 

(RADC-TDR 64-148; AD-601612) 

Preliminary tests were started on the overall amplifier sys- 
tem, which includes an oxygen gas laser as an oscillator and 
GaAs laser diodes as an amplifier with the associated optical 
components and cryogenic dewar The emphasis is to con- 
struct pulsed and CW GaAs laser diodes with SiO antireflec- 
tion coatings. Author 


N64-25036 Rochester U , N Y Inst of Optics 

THE CONSTRUCTION OF A HELIUM-NEON VISIBLE LASER 

Douglas C. Sinclair [1963] 13 p 
(Contract DA-ARO(D)-3 1 -124-G 1 39) 

(AD-437650) 

This report is intended to describe the constructional 
details of a helium-neon visible (6,328 A) laser The descrip- 
tion covers the optical, vacuum, and electrical aspects of the 
construction The operation of the laser is also described, and 
a figure included that shows some patterns obtained from the 
laser. Author 
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N64-25090 Radio Corp of America, Princeton. N.J RCA 
Labs. 

SOLID STATE LASER EXPLORATIONS Interim Engineering 
Report, Oct. 15, 1963-Jan. 15, 1964 

Z J Kiss. R J Pressley, F Sterzer. T. Walsh, and J P 
Wittke Wright-Patterson. A FB, Ohio. Aeron. Systems Div., 
1 Feb 1964 49 p refs 
(Contract AF 33(61 5) 1 096) 

(IER-1; AD-435158) 

Studies of the excitation of trivalent rare-earth ion 
lasers by crosspumping in absorption bands associated with 
color centers in the host crystal were made using ErOF CaF 2 . 
These indicate considerable promise for laser action Hosts 
presenting a site of noncubic symmetry for the fluorescent 
ions were also investigated, including SrCI 2 and various 
halofluorides. Such hosts have strong fluorescent transitions 
of the electric dipole type, and several show strong fluores- 
cence at room temperature SrCI 2 . however, shows a strong 
tendency to cleave under thermal stress. A method of cherrn 
cal ly reducing trivalent dysprosium to the divalent state 
was found and will be exploited in the future The variation 
of wavelength and line width with temperature in CaF 2 Dy 2 + 
was determined, and this information was applied to several 
problems concerning laser operation. Frequency shifts of 
fluorescence and laser output with excitation level were 
correlated with thermal tuning effects, and threshold measure- 
ments with part of the laser crystal shielded were used to 
gain insight into basic processes Beam powers of from 
three to six times normal were obtained by the use of dielec- 
tric film reflectors Lamp efficiencies were also studied, 
leading to insight into optimum operating conditions Mag- 
netic effects in CaF 2 Dy 2+ lasers were studied using various 
coil configurations Magnetic modulation is readily obtainable 
up to 100 kc/sec, and the natural spiking can be synchronized 
at frequencies well above this, to at least 475 kc/sec Pre 
luminary laser amplifier studies have been made that indicate 
gains of greater than 2/in. should be obtainable Losses at 
microwave frequencies have been measured in various 
electro-optic crystals. A variable-bandwidth, cavity-type, 
microwave-frequency light modulator was designed and is 
under construction The detailed theory of the electro optic 
effect in tetragonal crystals of the KDP type was worked out 
for an arbitrary direction of the electric field with respect 
to the crystal axes. Several semiconductor diode detectors 
were constructed, having response past the dysprosium laser 
wavelength at 2.36^ These detectors have a response (rise 
and decay) time of less than 20 nanoseconds, and a sensi- 
tivity that is only three times less than the comparable 
commercially available units having a much slower response 

Author 


N64 25120 Naval Ordnance Test Station, China Lake. Calif 

FLUORESCENCE PUMPING OF LASERS Technical Progress 
Report 356 

Julian L. Thompson Apr 1964 15 p 
(NOTS-TP 3506) 

As a part of a continuing program of laser efficiency im- 
provement studies, a preliminary investigation has been made 
of the feasibility of converting the energy from an essentially 
white light source into useful pumping wavelengths by means 
of fluorescence Both fluorescent dye solutions and powdered 
phosphors have been considered, and a laser head of coaxial 
design has been constructed that will enable an experimental 
study to be made of the use of either, or a combination of 
both, in modifying the light from an electronic discharge tube 
Geometrical design of the optical coupling between lamp and 
laser rod also comes under study in the search for the ultimate 
design for the maximum conversion of electrical energy input 
into coherent light output Author 


N64-25232 Technical Operations Research, Burlington, Mass. 
CONTACT PRINTING WITH COHERENT LIGHT Final Report 

H Heckscher and B J Thompson G riff iss AFB, NY, RADC, 
May 1 964 50 p refs 
(Contract AF 30(602)-3 1 39) 

(RADC-TDR 64-120; AD-602246) 

The high degree of colhmation and the high energy den- 
sities that can be simultaneously obtained from the output of 
a laser made it an attractive proposition as a light source in 
contract printers However, special problems do arise in 
such a system mainly from the high degree of spatial and 
time coherence of the laser output These properties cause 
deleterious interference and diffraction effects in many print- 
ing systems Experiments are described using an He-Ne gas 
laser as a light source associated with standard printing 
frames and continuous drum printers The troublesome effects, 
particularly the interference fringes, are illustrated, and a 
method is shown for eliminating these effects through the in- 
troduction of a suitable liquid between the emulsions. Recom- 
mendations are made for a feasibility study with improved op- 
tical equipment to obtain high resolution, experimenting with 
Kalvar and diazo-type materials using the nitrogen gas laser 
asa source, experimenting with the diazo-type material recently 
sensitized in the green region of the visible spectrum, and more 
intensive study of the effect of coherence upon exposure 

Author 

N 64-2531 9 Columbia U . New York, N Y. Columbia Radi- 
ation Lab. 

RESEARCH INVESTIGATION DIRECTED TOWARD EX 
TENDING THE USEFUL RANGE OF THE ELECTROMAG 
NETIC SPECTRUM Fifth Quarterly Progress Report, 16 Dec. 
1963-15 Mar. 1964 

R Novick 15 Mar 1964 65 p refs 
(Contract D A 36 039-SC -90789) 

(CU 3 64 SC 90789. AD-439695) 

Further studies were made of the two-photon decay of the 
metastable helium ion. Precise values have been obtained for 
the hyperfine interaction constants in the (3d 5 4p) 7 P 2 4 states 
of Cr 53 Polarization and excitation studies are continuing on 
the (Is 2p) 3 P - (Is 2s) 3 S transition in Lill preliminary to the 
determination of the 3 P fine structure Improved detectors 
are being developed for the study of metastable autoionizing 
atomic states Work is being resumed on the determination of 
the fine and hyperfine structure of the 3P term of Li I . Light 
sources and resonance cells are being developed for double- 
resonance spectroscopy in the radioactive isotopes of lead 
and copper. Precise measurements have been made of the 
hyperfine structure of the 3 1 3 — 3 q 3 rotational transition in 
NH 2 D A new program of molecular magnetic rotation spec- 
troscopy was undertaken for the analysis of the vibrational 
structure of selected molecules Work was resumed on the 
experiment designed to determine the interaction between free 
atoms and crystalline surfaces A detailed ENDOR study of 
the V* center in LiF has been completed A discussion and 
interpretation are given of the angular dependence of the 
ENDOR lines arising from this center The optical -maser- 
homodyne spectrometer is being applied to problems in 
critical opalescence, fluid flow, and birefringence A Hgl I 
green laser is being constructed for use on these experiments 
Studies are being made of the fluorescence of a ruby crystal 
following excitation by ruby laser light The results of these 
studies will be useful in determining the feasibility of the 
proposed photon-echo experiment Author 

N64-25515 Dayton U . Ohio Research Inst 

INVESTIGATION OF LASER BEAM CROSS SECTION WITH 
RESPECT TO INTENSITY AND TIME Quarterly Progress 

Report, 1 Jan -31 Mar. 1963 
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Werner Rambauske and Michael K. Barnoski [1963] 49 p 

(Contract AF 33(657) 9014) 

(QPR-3; AD-602525) 

The multimode nature of the laser cavity suggests that 
the beam consists of discrete, optical components separated 
by a definite interval AX, where X is the wavelength in A. The 
photodetectors used to detect this radiation will thus act as 
photomixers and heterodyne the various modes that, due to 
the nature of laser cavity emission, already seem to be pulse 
amplitude modulated. In the course of the investigations it was 
discovered that no two points in the beam's crosssection dis- 
played the same intensity versus time variation These results 
were obtained by utilizing two identical detection systems posi- 
tioned at various points in the beam's crosssection. Photo- 
graphic recording of the dual beam scope traces are included 
in the report. In addition to this, the average intensity over a 
50 ^sec interval versus lateral distance through the beam was 
determined, and the results were plotted. A bell-shaped curve 
was obtained. Author 

N64-25755 Cutler-Hammer. Inc., Deer Park, N Y Air- 
borne Instruments Lab. 

STUDY OF SOLID-STATE AND TRAVELING-WAVE MASER 
TECHNIQUES Technical Documentary Report 

J A, De Gruyl, W. W. Heinz. S. Okwit. and J. G Smith Griffiss 
AFB, N.Y.. RADC, Jun. 1964 13 p refs 
(Contract AF 30(602) 2989) 

(R ADC -TD R -64-226; AD-602437) 

The purpose of this program is to develop improved 
maser techniques and apply them to an operable breadboard 
maser system. Improved techniques for obtaining the re- 
quired field gradients were developed, and instantaneous 
bandwidths greater than 300 me were obtained using them. 
In addition, the feasibility of obtaining 500-mc instantaneous 
bandwidths was shown. Author 


N64 25965 Grumman Aircraft Engineering Corp . Bethpage, 
N Y. Research Dept. 

REQUIREMENT FOR BREWSTER ANGLE WINDOW FOR 
LOW GAIN LASING SYSTEM 

K G Leib Feb. 1964 8 p ref 
(RN-177) 

In many gas laser systems, the requirements on the 
Brewster angle output windows are quite modest because of 
the high gam of the system. When the gain is a fraction of a 
percent, these requirements become more stringent. This 
report summarizes the calculation for small deviations from 
the Brewster angle for a number of materials G.D.B. 


N64-26081* National Aeronautics and Space Administration. 
Ames Research Center. Moffett Field, Calif 

MOMENTUM TRANSFER AND CRATERING EFFECTS PRO 
DUCED BY GIANT LASER PULSES 

Frank Neuman Repr. from Appl Phys. Letters, v 4, no. 9, 
1 May 1 964 3 p refs 
(NASA-R P-267) 

The momentum transfer and cratering effects caused by 
impacts of focused laser light on the surfaces of several metals 
are presented. Laser pulse energy measurements were ob- 
tained by three independent instruments. ( 1 ) a commercial 
integrating photodiode calorimeter; ( 2 ) a blackbody calorim- 
eter, and (3) the momentum transducer The results indi- 
cate that the momenta produced by normal laser pulses 
strongly depend on the thermal properties of the target ma- 
terial. For the materials tested, the momentum ratio is closely 
proportional to the product of the relative melting point and to 
the thermal conductivity. J.L.D. 


N64-261 73 A rmy Signal Research and Development Agency 
and Lab., Fort Monmouth, N.J. 

ENGINEERING TEST OF X BAND MASER FOR WEATHER 
RADAR SET AN/MPS-34 

Raymond L. Robbiam Mar 1964 34 p 
(USA ELRDL-TR -2427 ; AD-602141) 

An engineering test was performed to determine the in- 
crease in sensitivity that an X-band helium maser could afford 
a Radar Set AN/MPS-34 The maser increased sensitivity by 
12 5 db. Radar sensitivity improvement suggests many pros- 
pects for future uses in nuclear weather surveillance. These 
include improved meteorological intelligence and satellite 
operations. Future plans are explored. Photographs show a 
comparison in storm detection of Radar Set AN/MPS-34 
with and without maser amplification. Author 


N64-26264 Lincoln Lab , Mass. Inst, of Tech., Lexington 

SOLID STATE Division 8 Quarterly Progress Report. 1 Jan.- 
31 Mar. 1964 

Alan L. Me Whorter and Peter E Tannenwald 5 May 1964 
17 p refs 

(Contract AF 19(628) 500) 

(ESD-TD R-64-47 ; AD-439365) 

The current status in the following areas is discussed; (1) 
solid-state device research, with emphasis on diode lasers, ( 2 ) 
laser research, with emphasis on Raman emission; (3) mate- 
rials research, with emphasis on growing refractory crystals; 
(4) band structure and spectroscopy of solids (Bi. Sb, and 
HgSe); and (5) magnetism and resonance, with emphasis on 
Heisenberg exchange in the molecular-field approximation. 

l.v.L. 


N64-26302 Technical Research Group, Inc., Melville, N Y. 

RESEARCH ON PROPERTIES OF LASER DEVICES Eighth 
Quarterly Technical Summary Report. 1 Mar.-31 May 1964 

R Kaplan, ed (1964) 75 p refs 

(Contract AF 49(638)-673; ARPA Order 256-62; Proj. 
Defender) 

(TRG- 1 34-QTR-8; AD-443700) 

The rate equations have been solved to yield the level 
populations in collision-relaxed laser media; machine computa- 
tions involving as many as 43 levels in Mn and La predict in- 
versions in steady-state discharges. An AI 2 O 3 tube for vaporizing 
Mn has been rebuilt using AI 2 O 3 sand as insulation. The experi- 
mental implementation of a photodissociation laser has contin- 
ued; the effect of heat induced turbulence and convection 
within the optical resonator has been largely eliminated. The 
developmentof a nuclear-pumpedsolid-state laser has continued. 
A 90% increase in the single-mode power and efficiency of a 
gas laser has been achieved by diffraction coupling of the output 
around a small spot reflector; mode selection was achieved 
without increasing alignment tolerances; and a computation 
of diffraction effects in cavities having low Fresnel numbers was 
carried out. Author 


N64-26652 American Optical Co.. Southbridge, Mass Re- 
search Center 

EXPERIMENTAL VERIFICATION OF SUN POWERED LASER 
TRANSMITTER Interim Engineering Report No. 2, Aug. -Nov. 
1962 

D A. La Marre, G R Simpson, and M R. Thorburn [1962] 
41 p refs 

(Contract AF 33(657) 861 9) 

(IER-2; AD-437864) 

The continuing effort of experimentation and design lead- 
ing to the delivery of an experimental model of a sun-powered 
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laser transmitter is described The design and fabrication of the 
transmitter is discussed with respect to the optical system and 
mount. An experimental Nd-doped CaWC >4 laser is described 
Related to this description are integral pump optics require- 
ments. fabrication problems, and thermal considerations of 
the unit Experimental Nd-doped glass lasers are discussed in 
both the short- and long-fiber configurations. Author 

N64-26667* Hughes Aircraft Co El Segundo, Calif 

DEEP SPACE OPTICAL COMMUNICATIONS SYSTEMS 
STUDY 

Washington. NASA, Jul 1964 232 p refs Previously Pub- 
lished as N ASA -C R -56466. see N64 2244/ 15 08) 

(Contract NAS9-879) 

(NASA-CR-73. NASA-CR 56466) OTS $3.50 

The feasibility and desirability of using the laser and suitable 
optical detectors in a communication system that will pro- 
vide two-way telemetry, voice, and down -TV from distances of 
the order of 50 million miles were studied. The problems in 
the practical utilization of the detectors in a laser communica- 
tion system are discussed and operating problems of numerous 
lasers are characterized The statistical nature of the noise 
from the various lasers (i.e . its coherence and stability prop- 
erties) are examined, and various types of modulation systems 
are discussed The properties of various physical devices and 
their effective utilization in light modulation are discussed. 
Various demodulation systems are outlined, and a theoretical 
comparison is made to establish a performance characteriza- 
tion as a function of frequency, bandwidth, and external noise 
Tire effects of attenuation and external noise sources on system 
performance are established, the optimum operating frequency 
selection and the source destination selection ate also estab 
lished P V L 

N 64-26674 American Optical Co., Southbridge, Mass. Re- 

search Center 

EXPERIMENTAL VERIFICATION OF SUN-POWERED 
LASER TRANSMITTER Interim Engineering Report No. 1 

D A LaMarre [1962] 43 p refs 
(Contract AF 33(657) 861 9) 

(AD-437865) 

The feasibility of using four-level laser materials is in- 
vestigated A general expression is derived for the figure of 
merit "G" of a four-level laser in the sun-powered end-pumped 
configuration. ("G" relates the laser parameters to the power 
input needed for threshold lasering) In a survey of possible 
new laser materials, two four-level types, neodymium-doped 
calcium tungstate and neodymium-doped glass, were deter 
mined to be promising. Thermal problems involved in cooling 
neodyminum-doped glass are analyzed The status of the de- 
sign and construction of the sun tracking laser mount is speci- 
fied Author 


N64 26933 Air Force Systems Command, Wright Patterson 
AFB, Ohio Foreign Technology Div 

THE MOON UNDER KLIEGLIGHTS 

Herbert Pfaffe 4 May 1964 5 p Tiansl into ENGLISH from 
Berliner Zeitung (E Berlin). 5 Apr 1963 p 5 
(FTD TT -64 336/ 1 . AD 600508) 

A method for moon observation based on the use of laser 
optics is presented It provides for the generation of short, 
very high energy light pulses directed towaid the moon With 
this technique, regions of the moon can be irradiated with 
artificial light in the visible spectral range, so that this ' spot- 
light type'' illumination can he seen from the earth This new 
method makes possible the success of future manned lunar 
landing because of the added knowledge of the composition of 
the moon's surface ALB 


N64-27290* Texas A& M U .. College Station * 

THE SCATTERING OF PULSED LASER LIGHT FROM 
PLASMAS 

Melvin Eisner [1964] 13 p 
(Grant NsG-239-62, Pro] No 4) 

(N ASA -C R- 56889} OTS $1.60 ph 

The availability of intense monochromatic sources pro 
vided by pulsed lasers makes it possible to attempt observa- 
tion of both the angular distribution and spectral distribution 
of laser light scattered from plasmas of relatively modest 
densities and temperatures. Scattering theory is discussed. 
The design of an experiment to study free particle-scat 
tering modes is presented, and a steady-state experiment 
being conducted m an attempt to observe the electron velocity 
distribution in a plasma produced by an RF discharge is 
discussed R.T K 

N 64-27473 Air Force Cambridge Research Labs . Bedford. 
Mass. 

A STUDY OF TRANSVERSE MODES OF RUBY LASERS 
USING BEAT FREQUENCY DETECTION AND FAST PHOTOG 
RAPHY 

C. Martin Stickley (Ph D Thesis-Northwestern U.) May 1964 
88 p refs Its Phys Sci Res. Papers No 19 
(AFC R L-64-434; AD-603594) 

Intensity variations in the frequency range of 6 to 141 
mcps have been detected in the output of ruby lasers These 
are interpreted to be beats between simultaneously occurring 
transverse modes with the same axial mode number, rather 
than beats between two modes in regions of the ruby rod 
having slightly different path lengths. Evidence for this inter- 
pretation was provided primarily by two experiments: (1) The 
beats disappeared when the ruby laser rod was operated with 
small mirrors (2) Streak photographs of a narrow strip of 
the end of the rod always showed a phase variation across 
the rod of the beat frequency. A review of laser resonator 
theory is given Extensive measurements of a ruby rod whose 
path length variations were approximatly X/10 showed that 
the transverse modes and beat frequencies were characteris- 
tic of a nonconfocal resonator rather than a plane-parallel 
resonator Author 

N 64-27562 United Aircraft Corp., East Hartford, Conn 

Research Labs 

RESEARCH ON THE ELECTRICAL BREAKDOWN OF GASES 
UNDER INTENSE OPTICAL ILLUMINATION Final Report. 
Aug. 1, 1 963-Jan. 30, 1964 

R G Meyerand, Jr . and A F Haught 27 Jan. 1964 23 p 

refs 

(Contract Nonr-4299(00) ; ARPA Order 306; Pro] Defender) 

(C -920088-2 ; AD-428206) 

A theoretical and experimental research program was con- 
ducted on the physical mechanisms associated with the 
electrical breakdown of gases under the intense optical 
illumination from a laser. The light beam from a ruby laser 
was focused to a small region in the center of a test cell to 
ionize helium, argon, and air Breakdown in air required the 
highest field strengths, the next highest were required to 
ionize helium, and the lowest field strengths were required for 
argon. Theoretical studies indicated that the inverse brems- 
strahlung process, involving the absorption of optical photons 
by free electrons during collisions with gas atoms, satisfactorily 
accounts for the high degree of ionization produced during the 
short laser pulse and, in addition, predicts the observed pres 
sure dependence of the breakdown. It was observed that as 
much as 50% of the total energy in the laser beam was ab 
sorbed in the plasma produced by breakdown and attenua- 
tions by as much as a factor of 10 were observed in the in- 
tensity of the laser beam at later times in the optical pulse. 
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An* extension of inverse bremsstrahlung to the fully ionized 
case shows considerable promise as the process to account 
for this absorption. Author 


N 64-27737 Stanford U . Calif. Microwave Lab. 

MICROWAVE RESEARCH Quarterly Status Report No. 21, 
1 Feb. -31 Apr. 1964 

C. F Quate et al Jul. 1964 15 p ref 
(Contract Nonr 225(48)) 

(ML-1192; AD-602967) 

Reports are made on studies of the microwave region of 
acoustic wave amplification in piezoelectric semiconductors, 
the improvement and extension of the performance of optical 
masers, nonlinear microwave propagation in gyromagnetic 
media, diffraction of light waves by hypersound, and the force 
configuration on electrically neutral bodies in the presence of 
electromagnetic fields produced by high laser beams. A.W. 


N64-27998 Utah U , Salt Lake City Microwave Devices Lab. 

QUANTUM STUDIES 

V. R. Johnson, R. W. Grow et al In its Consolidated Quart. 
Rept., Jan. 1-31 Mar. 1964 31 Mar 1964 p 33-67 refs 

(See N 64-27996 23-20) 

1. IRRADIATED LASER MATERIALS V. R. Johnson 
and R.W. Grow p 33-60 refs 

2. TUNNELING STUDIES M. D. Crawford and R. W. 
Grow p 60-62 

3. MILLIMETER WAVE MASERS J C. Clark and R. W. 
Grow p 62-64 refs 

4. GAS LASER STUDIES S. C Carr, M. H. Dittmore, 
and R. W. Grow p 65-67 


N64-28144 Spectrolab. Inc., Sylmar. Calif 

DESIGN AND FABRICATION OF OPTICAL FILTERS FOR 
LASER FREQUENCY Quarterly Progress Report No. 2, 
10 May-9 Aug. 1963 

Samuel J Holmes and Noel Bowman 29 Aug. 1963 14p 
(Contract AF 33(657)-921 6) 

(QPR-2; AD-419554) 

The spectral transmission of Indian ruby and of Indian clear- 
green mica is presented. The Indian ruby mica cleaves with 
good uniformity and flatness, but the absorption factor signifi- 
cantly limits the transmission efficiency of the mica filter The 
Indian clear-green mica shows far less absorption than the 
Indian ruby mica, but does not cleave with the relatively large 
uniformity areas as desired Some promising results were ob- 
tained in an experimental effort to reduce the absorption of the 
Indian ruby mica. R.T.K. 


N 64-28283 Eastman Kodak Co.. Rochester, N Y Apparatus 
and Optical Div 

LASER MATERIALS STUDY Semi-Annual Technical Report. 
1 Jul. -31 Dec. 1963 

P B. Mauer [ 1 963] 6 p 

(Contract NONr-3834(00) ; Prop Defender) 

(AD-442059) 

Considerable time was spent in adapting the glass-plant 
procedures to handle silicated glass formulations of a sufficient 
size to give good optical quality. The in house capability to 
provide a low-melting lithium silicate glass as a second com- 
parison for the standard borate material was extended. This 
glass was cast, annealed, ground and polished, but it was not 
coated and tested. R.T K 


IM64-28526 Army Signal Research and Development Agency 
and Lab , Fort Monmouth, N J. 

REFLECTIVE TYPE LASER AMPLIFIER 

H Jacobs, D. A. Holmes, L Hatkin. and F. A Brand Jun. 1964 
21 p 

(TR -2467 ; AD-604100) 

Calculations were carried out in an analysis of a reflection- 
type laser amplifier. Electromagnetic radiation is assumed to 
travel at normal incidence through a system composed of air. 
a partially transmitting silver reflector, active media such as 
ruby, and a thick silver reflector. The analysis is facilitated 
by considering the ruby as a medium with an effective nega- 
tive conductivity resulting in the growth of the wave during 
propagation. Highest gains are obtained with the front mirror 
completely removed, since losses resulting from a skin effect 
mechanism cut down the useful power output. In the system 
consisting of air, ruby, and metal, the presence of the rear metal 
reflector decreases the angle required for maximum gain to al- 
most half the value required for a completely transmitting sys- 
tem consisting of air, ruby, and air. Author 


N64-28550 Hughes Research Labs . Malibu. Calif 

LASER DEVICES EXPLORATORY INVESTIGATION Interim 
Engineering Report, 1 May 1964-31 Jul. 1964 

H.V Winston [1964] 28 p refs 
(Contract AF 33(657)- 1 1 650) 

(IER-5; AD-604038) 

Quarter-wave plates for a longitudinal mode selector were 
completed. Evaluation of a liquid-nitrogen-cooled pumping 
configuration for ruby showed that the overall efficiency is 
lower than for a room-temperature system despite a 40% lower- 
ing of threshold. Therefore, attention was given to the further 
improvement of noncryogenic systems, including the effects 
of multiple ellipse cavities, improved optical finish, and cooling 
to 0°C. The efficiencies of several useful linear flash lamps 
were measured. Equipment for the growth of yttrium oxide 
was modified and is ready for operation. Doped lanthanum 
fluoride of excellent optical quality was prepared and used 
for optical and microwave studies. Improvements in the mode 
control of giant pulse lasers have resulted in significant changes 
in the anti-Stokes emission in benzene; when produced by 
essentially single-mode ruby radiation, the anti-Stokes line is 
sharp in wavelength and angle, and the angle corresponds 
to the requirements of index matching. Thresholds and con- 
version efficiencies for the production of stimulated Raman 
scattering were measured, and the production of damage in 
transparent dielectric materials was investigated Author 


N64-28577 National Co.. Inc., Malden, Mass 
INVESTIGATION OF MULTIPLE SPIN FLIP PROCESSES 
TO PRODUCE TRANSITIONS AND INVERSIONS AT ARBI 
TRARY FREQUENCIES Final Report 

George W Myers 16 Mar 1964 72 p refs 
(Contract AF 1 9( 628) -456) 

(AFC R L-64-243; AD-603553) 

The rate equations governing the operation of a six-level 
maser using cross relaxations between the three pairs of spin 
levels in phosphorous boron doped silicon are derived. Excess 
populations are obtained under the assumption that the 
longitudinal relaxation time for electrons in boron states is 
much shorter than that for electrons in phosphorous states 
in terms of a cross relaxation time r x and the longitudinal 
times t -j . Dependence of r x on concentrations, and minimal 
conditions for inversion, are established. The criteria for the 
design and operation of a dual-mode spectrometer to be used 
to measure r x and as a maser, are established in terms of 
microwave parameters and spin system-crystal parameters. 
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Estimates of the operating values are made by taking reason- 
able values for the parameters. The final design and operation 
of the spectrometer are described. The effects of cavity load- 
ing are estimated in terms of the cavity mode and crystal lossi 
ness, and are compared to the experimental practice. Sensi- 
tivity of the spectrometer and experimental results are given. 

Author 


N64-28579 General Electric Co , Schenectady, N Y. Research 
Lab 

SEMICONDUCTOR DEVICE CONCEPTS Scientific Report 
No. 7 

H H Woodbury, M Aven, F. K Heumann, and R N Hall 5 
May 1 964 61 p refs 
(Contract AF 19(628) 329) 

(AFCRL 64 467; AD-603783) 

Studies of the defect chemistry of the II to VI compounds 
were continued, and a comparison is made of the electrical 
behavior of CdTe. CdS, and ZnSe following either thermal 
firings or 1.5 Mev electron bombardment A common double- 
acceptor center is identified and is postulated to be an anion 
vacancy-halogen impurity complex The diffusion of Cu into 
undoped ZnS as well as Cl-doped and Al-doped ZnSe was in- 
vestigated by radiotracer techniques The results were used 
to correlate the electrical and optical activity of some defect 
centers in II to VI compounds The implication of the findings 
on the mechanism of electron-hole recombination in ZnSe 
Cu 2 Se heterojunctions was discussed The halogen trans- 
port growth of GaAs x Pi_ x crystals continued Laser quality 
material is being produced, but the ingots, while relatively 
homogeneous, are polycrystalline Several ingots of GaAs 
and GaAs x Pi x were made using a lower furnace temperature 
These ingots have large single-crystal regions and are more 
homogeneously doped than previous ones Exciton and re- 
lated luminescence phenomena that occur near the band edge 
of a semiconductor are discussed and compared with the ab 
sorption spectrum. Author 


N 64-28645 Westmghouse Electric Corp , Baltimore. Md. 
Aerospace Div. 

DEVELOPMENT OF MILLIMETER AND SUBMILLIMETER 
MASER DEVICES Interim Technical Report. 1 Feb.-31 May 
1964 

W E Hughes [19641 20 p ref 
(Contract AF 33(657)- 1 0472) 

(ITR 4, AD 602019) 

A zero magnetic-field maser was operated at a frequency of 
813 Gc with the iron ion in rutile, a zero-magnetic-field maser 
was operated at a frequency of 78 Gc with the iron ion in zinc 
tungstate, and the first reported paramagnetic resonance ab- 
sorption was observed at frequencies near 330 Gc with the 
manganese ion Mn 3 ’ in rutile Author 


N64 28754* Rice U Houston. Tex 

ZEEMAN EFFECT AND RUBY LASER POLARIZATION 

A S Badger and T A Rabson (1964) 7 p refs Submitted 

for Publication 
(Grant NsG 6 59) 

(NASA-CR 58358) 0TS $ 1 1 0 ph 

An investigation of the possibility of accomplishing polari- 
zation control in a solid-state laser by subjecting the lasing 
medium to a controllable magnetic field is reported The re- 
sults showed no change in the polarization of the output of a 
ruby laser for uniform fields perpendicular to the axis of the 
laser with magnitudes up to 8.000 gauss for either the 0" rod 


or the 90° rod The effect of magnetic fields on the microwave 
beats in the output of a ruby laser was also investigated The 
only reproducible effect observed was that the amplitude of the 
microwave beating was considerably reduced by the application 
of a magnetic field of sufficient intensity to counteract the mag- 
netic field produced by the exciting current in the linear flash 
tube Work is continuing on other solid-state materials not hav- 
ing a powerful crystal field as does ruby M P G. 


N 64-28835* General Dynamics/ Electronics, Rochester, N Y. 
Research Dept 

LASER MODULATION AT THE ATOMIC LEVEL Monthly 
Report, 17 Jul.-31 Jul. 1964 

E G Brock, F. C Unterleitner, Y. C. Kiang, and J. F. Stephany 
10 Aug 1964 9 p 
(Contract NASw-1008) 

(NASA-CR 58627, MR-1) OTS: $1 10ph 

This report describes the effort devoted to preparations 
for the experimental determination of the absolute value of 
optical gain in ruby lasers as a function of inhomogeneous 
magnetic-field intensity The approach that was chosen for 
measuring the dependence of gam on the magnetic field uses 
the threshold for laser oscillation as the criterion for showing 
that a gain sufficient to overcome cavity losses has been 
achieved The cavity in which the laser crystal is optically 
pumped and subjected to a magnetic field, the optical bench 
for making the transmission measurements, and the position- 
ing of the collimated probe beam are described. Electronic 
circuitry permits the magnetic field and the flash lamp and 
probing lamp of the optical bench to be pulsed in the desired 
frequency I v.L. 


N64-28881* Vanan Associates. Beverly, Mass 
HYDROGEN MASER PROGRAM Interim Technical Report, 
1 Feb. 1962-31 May 1963 

R Vessoi 30 Jan 1964 82 p refs 
(Contract NAS8-2604) 

(N ASA-C R -58525) OTS; $8.10 ph 

The hydrogen maser is the result of a search for a new type 
of maser operating between two hyperfine levels in one of the 
hydrogen-like atoms This report describes the design and 
development of its various components These include (1) the 
frame and vacuum manifold. (2) the hydiogen purifier and 
flow control, (3) the magnetic hexapoie state selector. (4) the 
hydrogen storage bulb, (5) the RF cavity, and (6) magnetic 
shielding and field controls In addition, data are reported from 
measurements of the relative stability of two masers as well 
as on their stability as measured via external communications 

I v.L 


N64-29051 Radio Corp. of America. Camden, N J Defense 
Electronic Products 

DOPPLER OPTICAL NAVIGATOR First Quarterly Progress 
Report 

W J Hannan, L. J Nicastro. and C. W Reno 19 Sept 1963 
63 p refs 

(Contract AF 33(657)-1 1 458) 

(QPR-1; AD 420000) 

Analysis of overall performance of the doppler optical 
navigation system, taking into account solar background noise, 
atmospheric attenuation and typical operational requirements, 
leads to the conclusion that required transmitter power is con- 
siderably greater than the power available from currently 
available lasers Developments that promise to reduce required 
transmitter power are described The "coherence' gain afforded 
by amplitude modulation of the optical carrier wave is also 
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analyzed. It is concluded that amplitude modulation not only 
simplifies the doppler detection circuits but also increases the 
fractional intensity of the doppler signal component. Meas- 
ured stability of the He-Ne gas laser indicates that it is just 
about stable enough to provide a velocity measurement accu- 
racy of 5 m/sec. Author 


N64-29284 Sperry Gyroscope Co., Great Neck. N Y Elec- 
tro-Optics Group 

ELECTROMAGNETIC ANGULAR ROTATION SENSING In- 
terim Engineering Report No. 1, 1 Jun.-31 Aug. 1963 

D. Davis. W Macek, R Schneider, and G. White Sep. 1963 
47 p 

(Contract AF 33(657)-1 1433) 

(AB 1 108-0016-1 . AD-418588) 

Studies have been conducted on adapting the Sperry ring 
laser for rotation sensing The investigations have been 
conducted at three different wavelengths — 0.6328 /i, 1.1 53 m- 
and 3 39m — using the He-Ne gas system. Although higher gain 
is realized at 3.39m and increased sensitivity at 0 6328m. it 
appears that the 1 1 53m laser is more suitable for experimen- 
tal evaluation because of superior stability Consequently, the 
more practical Faraday biasing technique is currently being 
designed for the 1 .1 53m system. Improvement of an order of 
magnitude has resulted from an alternate optical combiner, 
which inherently reduces energy coupling from one traveling- 
wave mode to the other. All results are in keeping with the 
qualitative hole-burning theory and nonlinear oscillation model 
thatis discussed. Author 


N64-29382 MHD Research. Inc., Newport Beach, Calif. 

HIGH POWER LASER PHYSICS. PART A: ON THE PHYSI- 
CAL THEORY OF LIQUID LASERS. PART B: NUCLEAR 

PUMPING OF SEMICONDUCTOR LASERS Final Report 

Francis H. Webb, Jr , Paul Thiene. Paul Levine, and Joseph 
Eerkens (Terra Nova, Inc.) Nov. 1963 162 p ref 
(Contract Nonr-41 24(00); Proj Defender) 

(MHD-645; AD-423718) 

A theoretical investigation was made of two possible high- 
power laser concepts — one. an investigation of liquid lasers, 
and the other, an investigation of the nuclear pumping of semi- 
conductors Both gain and loss processes in liquid lasers were 
considered These include stimulated emission and losses 
due to refraction, absorption, scattering, and refraction. Two 
rare-earth doped halide systems were investigated. One sys- 
tem considered employs AsCI 3 (UCl 3 ); here an optimum 
threshold power of Q - 3 77 w/cm 3 was computed, whereas 
for an AsCl 3 (NdCl 3 ) system, an optimum threshold power 
of Q = 1.280 w/cm 3 was determined The output wavelength 
should be X = 2 46m using uranium, and X = 1.06m f° r 
neodynium. It appears possible, on the basis of analyses, 
to achieve laser action by nuclear pumping in bulk direct gap 
semiconductors. Bulk free-carrier threshold levels are cal- 
culated for GaAs. The effects on the threshold due to donor 
and acceptor levels are also included High conversion ef 
ficiencies appear possible. The degradation of performance 
due to radiation damage appears to be the major uncertainty. 

l.v.L. 

N64-29401* Varian Associates, Beverly. Mass. 

MEASUREMENTS AND IMPROVEMENTS OF TWO HYDRO- 
GEN MASERS Quarterly Progress Report, Mar. 1-Jun. 30, 
1964 

R. Vessot 20 Jul 1964 12 p 
(Contract NAS8-2604) 

(NASA-C R -58644) OTS: $ 1 60 ph 


A mounting and tuning mechanism has been built for 
incorporating a solid cavity into hydrogen masers. A system 
for phase locking a crystal oscillator to a hydrogen maser 
for making long-term measurements via VLF and Loran "C" 
is under construction. A cross-correlation technique for meas- 
uring the short term properties of stable oscillators is also 
presented. PV.E. 


N64-29407* Radio Corp of America, Princeton, N J. RCA 
Labs. 

HIGH-EFFICIENCY NARROW-BAND LASER PUMP Final 
Report, Jan. 24, 1 963-Feb. 28, 1 964 

S.A Ochs and J. I. Pankove Huntsville, Ala.. NASA, Feb. 1964 
38 p refs 

(Contract NAS8-5219) 

(NASA-C R -58645) OTS $3 60 ph 

The pumping of a CaF 2 Dy 2+ laser by means of injection 
luminescence from GaAsQ73Po27 P n junctions was studied. 
Diodes were made from such an alloy grown epitaxially on 
(100) GaAs. External conversion efficiencies of about one 
photon leaving the diode per 100 electrons traversing the 
junction were obtained One hundred diodes were connected 
in series, in ten linear arrays, and were arranged around the 
laser rod This assembly was immersed in liquid helium cooled 
below the lambda point Single current pulses caused lasing 
when the total light output of the diodes was about 0 1 watt. 
An appreciable delay was found between the beginning of the 
current pulse and the onset of lasing. Heating effects limited 
the lasing action to about 0.2 second. Author 


N64-29420 Lincoln Lab , Mass Inst of Tech , Lexington 
SOLID STATE RESEARCH. 1964 
4 J un. 1 964 77 p refs 
(Contract AF 19(628) 500) 

(ESD TD R-64-48; AD-601830) 

Activities in the following areas of research are summarized: 
(1 ) solid-state device research, (2) laser research; (3) materials 
research; (4) band structure and spectroscopy of solids; and 
(5) magnetism and resonance P.V E. 


N 64-29453* National Aeronautics and Space Administration. 
Goddard Space Flight Center, Greenbelt, Md 

A RUTILE TRAVELING WAVE MASER 

C Curtis Johnson Washington, NASA, Sep. 1964 14 p refs 
(N ASA-TN - D -2490} OTS: $0 50 

This paper-introduces a new type of traveling wave maser 
in which the active material is chromium-doped rutile (TiO 2 ) 
and the slow wave structure is a meander line The basic com- 
ponents of a maser, that is, the active material, the slow wave 
circuit, and the reverse isolation requirements, are discussed. 
This device has a 10° K noise temperature Data are presented 
on the gam realizable over a 250 me tunable bandwidth. 

Author 


N64-29624 Oak Ridge National Lab , Tenn. 

LENGTH MEASURING LASER INTERFEROMETER 

H S. Corey. C. M. Lay. R W. Schede. and R E. Sladky 18 Sep 

1964 21 p refs 

(Contract W-7405-EN G-26) 

(Y- 1466) OTS: $0.50 

A length-measuring interferometer utilizing a continuous 
laser light source has been successfully used in connection 
with an inspection machine. Measurements made on a 10-in. 
gage block demonstrated a combined accuracy and precision 
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of better than 10fi in at this distance. Information is also avail- 
able concerning the method of calculating the precise wave 
length of the 6328 A laser emission The validity was estab 
lished by the gage block measurements. Author 


N64-29641 International Business Machines Corp , York- 
town Heights, N Y. Watson Research Center 

GaAs LASER MATERIALS STUDY Second Semiannual 
Technical Summary Report, 1 Jan.-31 May 1964 

W J Turner and H . Rupprecht ( 1 964] 33 p refs 
(Contract Nonr-41 36(00) ; Proj. Defender) 

(AD-442598) 

In a previous report, observations of crystal defects such 
as laminar distribution of impurities perpendicular to the 
growth direction were discussed In this report further evi- 
dence of these striations from infrared transmission micros- 
copy is presented The origin of the striae in Czochralski 
pulled crystals was traced to the uneven motion of the seed 
holder as a consequence of the magnetic pulling mechanism. 
In support of the goal of higher power, higher temperature 
operation, a study of the temperature dependence of laser 
parameters such as gain per unit length, loss per unit length, 
and threshold current density was undertaken, and the results 
are presented. The advantages for ultimate device objectives 
of different fabrication techniques such as traveling solvent 
growth, and combined vapor growth and diffusion techniques 
for p-n° -n structures are explored Author 


N64-29681 Linde Co.. Indianapolis, Ind Speedway Labs 

SYMMETRICAL LASER CRYSTALS Annual Summary Re- 
port, 1 May 1963-30 Apr. 1964 

O H Nestor 25 Jun. 1964 32 p refs 

(Contract Nonr-41 3 1 (00) ; ARPA Order-306-62; Proj Defender) 
(AD-442555) 

The objectives of this program are to grow cm 3 -size crys- 
tals of cubic perovskites activated with divalent or tetravalent 
dopant cations, which will substitute directly without charge 
compensation, and to determine the fluorescence characteris- 
tics of these materials, Perovskites of primary and secondary 
interest are BaZr0 3 and SrTi0 3 , respectively Cations of 
interest include divalent and tetravalent rare earths and Mn + 4 
Several growth techniques were utilized, focusing on BaZr0 3 
and SrTi0 3 but also including BaTi0 3 , BaSn0 3 , SrSn0 3 , 
and SrZr0 3 Crystalline BaZr0 3 samples, both Sm-doped 
and undoped, were recovered from solidified melts Short 
and long-lived visible fluorescence was observed in the spec- 
imens, but have not been delineated as yet. Large crystals of 
SrTi0 3 : Mn + 4 were grown. Their quality appears to be fair 
Submillimeter-size crystals of cubic BaZr0 3 and orthorhombic 
SrZr0 3 were grown by a flux technique, and millimeter-size 
crystals of Ce02 were grown from a flux solution l.v.L. 


N64-29697* Varian Associates, Beverly, Mass 

THE DEVELOPMENT AND CONSTRUCTION OF TWO HY 
DROGEN MASERS Interim Technical Report, 1 Feb. 1962- 
SI May 1963 

R Vessot et al 30 Jun 1 964 1 00 p refs 
(Contract NAS8 2604) 

(NASA CR 58542) OTS $8 60 

The design and development of the various components 
of the hydrogen maser are described These include the follow 
ing the frame and vacuum manifold, the hydrogen purifier 
and flow control, the hydrogen discharge dissociator, the 
magnetic hexapole state selector, the storage bulb, the RF 


cavity, and magnetic shielding and field controls. In addition, 
data are reported from measurements of the relative stability 
of the two state-of-the-art hydrogen masers, as well as their 
stability as measured via external communications A report 
on the frequency of hydrogen is presented as an appendix 

l.v.L. 

N64-29835 Calif. Inst, of Tech., Pasadena Quantum Elec- 
tronics Lab 

LASER ELECTROMAGNETICS Final Report 

N icholas George IJul 1964 16p refs 
(Contract AF 19(604) 8052) 

(AFC R L-64-538; AD-604728) 

Thisprogram of research in laser electromagnetics includes 
research into the generation, propagation, and detection of 
very-high-frequency (optical) coherent electromagnetic radia- 
tion Abstracts of the following reports are included in this 
report: Light Scattering from Dielectric Film Laser Mirrors, 
Modified Fabry-Perot Interferometer, Multireflector Optical Res- 
onators. Interferometric Measurement of Index of Refraction, 
and Plasma Diagnosis by Means of Photon-Electron Scatter- 
ing. Author 


N 64-29837 California Inst, of Tech., Pasadena Quantum 

Electronics Lab 

ROTATIONAL MODES IN SPHERICAL MIRROR RESONA 
TORS Scientific Report No. 2 

Walter A Specht, Jr Jun 1964 44 p refs 
(Contract AF 49(638)- 1 322) 

(AFOSR-64- 1 31 1 , AD-604690) 

This work is the examination of a cavity mode approach to 
the mode structure of a laser. The solution of the vector wave 
equation for rotational fields in and between oblate spheroidal 
cavities is examined for the case of wavelengths much less than 
cavity dimensions These solutions are rotational field modes 
in Fabry Perot-type resonators with equal-radius concave 
spherical mirrors, or with concave convex spherical mirrors, 
when the parameters of the oblate spheroids are chosen so that 
the radii of curvature and spacing on the axis of rotation match 
those of the resonator mirrors Expressions for the transverse 
and longitudinal rotational mode structures are derived The 
eigenvalue equations are written and are solved for the case of 
the two lowest order modes Author 


N64-29909 Air Force Cambridge Research Labs , Bedford, 
Mass. Office of Aerospace Research 

LASER SATELLITE REFLECTION PARAMETERS 

Robert L lliff Jun 1964 19 p refs (ts Environmental Res. 

Papers No. 23 

(AFCRL-64 475; AD-605270) 

Satellites of various configurations are examined as 
possible laser reflectors Attention is given to the nature 
of the reflected signal, atmospheric attenuation, and prob- 
lems involved in aiming the laser. Nomograms are presented 
for the determination of the geometric attenuation of the 
signal as a function of laser divergence, range, target size, 
receiver aperture, and. where applicable, divergence caused 
by degraded corner reflector Author 


N64-30135 Rochester U ., N ,Y. Inst, of Optics 

SOME DEMONSTRATION EXPERIMENTS IN OPTICS US- 
ING A GAS LASER 

David Dutton. M Parker Givens, and Robert E Hopkins Oct. 
1 963 26 p refs 
(Grant NSF-G-22941) 
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* Some elementary experiments in geometrical and physical 
optics, usually limited to individual observations in the labora- 
tory, can be adapted for presentation to larger groups as 
lecture or classroom demonstrations, by making use of the gas 
laser as a light source. This paper describes several such ex- 
periments dealing with lens aberrations, interference and dif- 
fraction phenomena, and the Abbe theory of the microscope, 
together with some practical optical systems for performing 
them. Author 


N64-30143 Isomet Corp . Palisades Park, N J. 

CRYSTALS FOR OPTICAL MASER APPLICATIONS Final 
Report, 1 Jul. 1962-30 Jun. 1963 

[1963] 25 p 

(Contract DA-36-039-SC-90876) 

(AD-438422) 

A variety of laser materials including ruby, calcium tung- 
state. calcium fluoride, strontium titanate, and neodymium 
glass doped with various rare earths were successfully fabri- 
cated into laser rods of various configurations. Author 


N64-30159 Varian Associates, Palo Alto. Calif. Central Re- 
search Lab. 

COHERENT INFRARED LASER Semi-annual Technical Sum- 
mary Report No. 1. 17 Jun.-16 Dec. 1963 

M. W. Muller, A. Sher, and R. Solomon [ 1 963] 69 p refs 
(Contract Nonr-4244(00); Proj. Defender) 

(VARIAN-314-15; AD-428562) 

This report is concerned with techniques of obtaining 
population inversions among vibrational energy levels of 
molecules, with a view to using such inversions for the genera- 
tion of coherent infrared light. The basis for obtaining popula- 
tion inversions is the Franck-Condon principle, and the first 
molecule under consideration, to which most of the work so 
far has been devoted, is half-heavy hydrogen HD. Calculations 
relevant to the behavior of this molecule and to the properties 
of hydrogen gas discharges are reported Theoretical work 
relating to other molecules is outlined. Author 


N64-30170 Radio Corp. of America, Princeton, N.J. RCA 
Labs. 

SOLID STATE LASER EXPLORATIONS Interim Engineering 
Report, Apr. 1 6-Jul. 15,1 964 

J. Collard, R. C. Duncan, R. J Pressley, F. Sterzer, T. Walsh 
et al Wright-Patterson AFB, Ohio, ASD, 1 Aug 1964 34 p 
refs 

(Contract AF 33(61 5)-1096) 

(IER-3; AD-603133) 

Several hard host materials are being investigated as 
room-temperature continuous-wave laser possibilities. These 
include yttrium aluminum garnet, lanthanum aluminate, and 
calcium molybdate. Stable divalent dysprosium in CaF 2 was 
obtained by either of two techniques — a chemical reduction 
or solid-state electrolysis. Laser beam patterns have been 
measured, and cw lasers were operated using external reflec- 
tors. The effects of static, homogeneous magnetic fields on 
cw CaF 2 : Dy 2+ lasers were observed. Pumping lamp efficiencies 
were studied experimentally, and the results were found to be 
in good agreement with previously described calculations. 
Improved methods of keeping laser crystals cold during opera- 
tion under high excitation conditions were developed and suc- 
cessfully tested. A microwave-frequency cavity modulator was 
operated with hexamine. The theory of the current-dependence 
of the junction capacitance of a p-n junction under reverse bias 
was developed and applied to a set of measurements on a 
diode made from part of a 2N1309 transistor. Author 


N64-30190 Stanford U , Calif. Microwave Lab. 

RESEARCH AND INVESTIGATION OF SELECTED MICRO- 
WAVE PROBLEMS Interim Engineering Report No. 5, 1 Mar- 
31 May 1964 

Jul. 1 964 1 4 p refs 
(Contract AF 33(657)-1 1042) 

(ML-1189; AD-443416) 

Results are reported for the following continuing studies: 
(1) nonlinear radiation from plasma oscillations; (2) acoustic 
wave interactions, including coupling to hypersonic waves, 
diffraction of light with hypersound, and generation of hyper- 
sound with laser light; (3) transverse wave devices involving 
^-varying displacement waves rather than space-charge waves 
for fast-wave interaction with smooth waveguide circuits; 
(4) optical spectroscopy of laser materials; and (5) nonlinear 
quantum studies. M.P.G. 


N64-30534 International Business Machines Corp , York- 
town Heights. N Y. Thomas J. Watson Research Center 

INJECTION LASER STU DY Quarterly Progress Report, 1 Mar- 
31 May 1964 

W. P Dumke. F. Stern, and K. Weiser [1964] 51 p refs 
(Contract DA-36-039-AMC -02349(E)) 

(QPR-4; AD-603651) 

A fairly comprehensive computer program has been 
written for studying the gain and loss characteristics of a 
wide range of laser structures having layers with different 
optical properties. Calculations for conventional zinc-dif- 
fused injection lasers show that a reasonable optical model 
can fit the observed loss and the far-field angular distribution 
perpendicular to the junction plane. A new method for fabri- 
cating GaAs laser diodes with P-P°-N structure has been de- 
veloped Switching into the lasing state has been achieved 
at 77° K in the P-P° -N diodes, and from a low-current to a high- 
current state at room temperature. A theory of the switching 
speed of P-l-N diodes whose negative resistance arises 
from light absorbed in the high-resistance region has been 
given for the limiting cases of high and low external circuit 
impedance. Author 


N64-30590 Columbia U., New York. N Y. Columbia Radia- 
tion Lab. 

RESEARCH INVESTIGATION DIRECTED TOWARD EX- 
TENDING THE USEFUL RANGE OF THE ELECTRO MAG- 
NETIC SPECTRUM Sixth Quarterly Progress Report, Mar. 16- 
Jun. 15, 1964 

R. Novick 15 Jun. 1964 75 p refs 

(Grants NSG-360; NSG-442; DA-ARO(D)-31 -1 24-G 1 70; 
DA-AR0(D)-31 -1 24-G380; DA-AR0(D)-31 - 1 24-G477 et al 
(CU -6-64- SC -90789; AD-603446) 

Continuous oscillation has been achieved with an opti- 
cally pumped Rb 87 maser. This device oscillates at 6835 
Mc/sec. corresponding to the hyperfine splitting of the ground 
state of Rb 87 . Population inversion is achieved with intensity 
pumping, and the gain is enhanced by magnetic shielding. The 
power output is about 10~ 10 W. The hyperfine coupling con- 
stants due to quadrupole, spin-rotation, and spin-spin inter- 
action have been determined for NH 2 D in the 3i3 — >3o3 rota- 
tion inversion transition by means of beam-maser spectrocopy. 
Also the hyperfine spectrum in the 3 q3^3i 3 rotation-inversion 
transition of NHD 2 at 18.48191 Gc has been observed, and 
calculations are in progress to determine the various coupling 
constants. A detailed electron nuclear double-resonance 
(ENDOR) study of the self-trapped hole in Li F has been com- 
pleted. Author 
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N 64-30591 Corning Glass Works. N Y 

GLASS LASER RESEARCH Semiannual Technical Report, 
Jan.-Jun. 1964 

M. L. Charters, N. F. Borrelli, P E. Gordon, and R. D. Maurer 
30Jun. 1964 47 p refs 
{Contract Nonr-3833(00)) 

(AD-443680) 

Measurement of relevant physical properties has continued 
The technique for measuring absorption loss at 1 06/x has 
been improved to obtain reliable data from glasses that are 
not of optical quality Experimental equipment has been set up 
to obtain the optical path change with temperature at 1.06^. 
The theory of crystal field effects on the fluorescence of Nd 3+ 
is examined, and correlation between lifetime and optical 
absorption pointed out. An analysis is presented of the ab- 
sorbed energy distribution in a cylindrical laser rod. Author 


N64-30685 Technical Operations Research, Burlington, Mass. 

THE INVESTIGATION OF PASSIVE LASER Q-SWITCHING 
Final Report, 1 Apr. 1963-30 Jun. 1964 

J. I. Masters. P Kafalas, and E M E Murry 30 Jun. 1964 
79 p refs 

(Contract Nonr 4126(00)) 

(T0-B 64-54; AD-6031 15) OTS $3 00 

The passive Q-switching concept is introduced as an 
application under the general heading of saturable nonlinear 
optical elements. The bulk of the laboratory investigation 
reported is concerned with two organic dye materials for use 
with ruby lasers Victoria Blue B deposited on a glass sub 
strate and Cryptocyanine used as a solution contained in a 
suitable cell. The liquid component operates on a nondestruc- 
tive radiative process that allows repetitive unattended giant 
pulse. The liquid, however, may be somewhat slower in switch- 
ing speed than the Victoria Blue B films that are permanently 
bleached by thermal dissociation at the onset of each giant 
pulse. For the particular laser system used in this work, both 
types of passive switching produced giant pulses of peak power 
essentially equivalent to pulses that can be obtained by electro- 
mechanical Q switching techniques Author 


N64-30907 Columbia U., New York, N Y. Plasma Lab. 

PROGRESS TOWARD A NEON-HYDROGEN LASER AND 
APPLICATIONS OF OPTICAL PUMPING FOR LASER 
CROSS-MODULATION Annual Technical Summary Report 

Thomas C Marshall Jun. 1964 37 p refs 
(Contract Nonr 266(93)) 

(AD-603405) 

Certain further measurements of the Ne-H 2 mixture are 
elaborated and refined, and further problems relating to the 
operation of a Ne-H 2 laser are discussed Some preliminary 
results are presented of a series of experiments designed to 
study, demonstrate, and utilize the effect of high-power optical 
radiation on an ensemble of metastables that may be con- 
tained in an operating laser. The details are reported of a suc- 
cessful attempt to cross-modulate the laser output with an 
external incoherent optical source and to point out its impli- 
cations. Author 


N 64-30992* Ohio State U , Columbus 

LASER MATERIALS; A TUTORIAL REVIEW WITH BIBLIOG- 
RAPHY 

James E Bradley Washington, NASA, Oct. 1964 295 p refs 
(Grant NsG-74-60) 

(NASA-CR-75) OTS; $4 00 


This paper has five tutorial review sections. Crystallography, 
crystal chemistry, crystal growth, and glass are important 
topics of discussion in the first four sections. The fifth section 
deals with the nature of laser ions, and in particular, rare earth 
and actinide elements. The bibliography is divided into two 
parts. Part A contains a selected group of reference books, 
review articles, and bibliographies on subjects related to laser 
materials. Part B is a partially annotated bibliography of specific 
references on a group of subjects related to lasers and laser 
materials. The contents, sources of references, and degree of 
coverage of each section are given. D E W. 


N64-31014 Hughes Aircraft Co., El Segundo. Calif. Space 
Systems Div. 

DESIGN OF A LASER DEEP SPACE COMMUNICATION 
SYSTEM 

Kenneth L Brinkman and William K Pratt [1963] 54 p refs 
A survey of the state-of the-art of laser optical detectors, 
modulation devices, and methods, is given, which establishes 
the basic properties of the transmitter and receiver system 
components. Modulation and demodulation systems are ana- 
lyzed theoretically, and the channel is char icterized in terms 
of the noise contributions from stellar, planetary, and atmos- 
pheric background, as well as noise contribution from the com- 
ponents themselves A systems analysis procedure is developed 
to select the transmission frequency and the type of receiver 
Based on the selection, a choice is made between direct com- 
munications from the DSV and communications via a micro- 
wave relay satellite Next, a choice is made of the optimum 
modulation method for present day systems for the communica- 
tion link selected This is followed by a preliminary design 
analysis of the selected communication system. A comparison 
of that system with a present day microwave system for inter- 
planetary communications is made Author 


N64-31121 General Electric Co , Syracuse, N Y Electronics 
Lab. 

AROMATIC ORGANIC LASER DEVELOPMENT Semi 
annual Report, Jul. 1-Dec. 31 . 1963 

W R. Mallory, R. A. Shirk, and D. L. Stockman [1964] 46 p refs 
(Contract Nonr 41 35(00) ; ARPA Order 306 62; Pro] Defender) 
(AD-429409) 

The purpose of this program has been to produce coherent 
stimulated emission in the blue green region in a purely 
organic dopant and host system. Toward this end. a theoret- 
ical analysis of the problem was made, and experimental work 
on the development of such a laser was done. The theoretical 
analysis indicates that the short-lived (r~10“ 8 seconds) 
four-level fluorescent compounds are the most suitable mate- 
rials for this purpose. The principal experimental difficulties 
have included the development of a suitable host material in 
which the absorbing and scattering losses are kept to a mini- 
mum and an optical pump system capable of efficiently pro- 
ducing several megawatts of absorbable peak power in a 
short time Some gain at 4710 A in a Fabry Perot resonant 
cavity has been observed, which is probably preoscillation 
''superradiance Author 


N64-31122 General Electric Co , Syracuse. N Y Electronics 
Lab. 

AROMATIC ORGANIC LASER DEVELOPMENT Semi- 
annual Report, Jan. 1-Jun. 30. 1964 

W R Mallory. R. A Shirk, and D L Stockman [1964] 16 p refs 
(Contract Nonr-41 35(00); ARPA Order 306-62; Proj Defender) 
(AD-444962) 
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“Spectroscopic measurements are reported on perylene and 
9-aminoacridine, including absorption and emission curves. A 
new polymerization catalyst is reported for casting of polymer 
rods. This catalyst is of.a'-azodiisobutyronitrile. Samples were 
grown in oxygen evacuated pyrex tubes following a certain 
temperature cycle for stress optical measurements. Stress- 
optical coefficient measurements are planned for modified 
polymethylmethacrylate A pressurized switch is being tested 
for use in the optical pump to produce 1 -microsecond pulses 
of 100-Mw peak power D E W 


N64-31142 General Telephone and Electronics Labs.. Inc., 
Bayside. N Y. 

CHELATE LASERS Semiannual Summary Technical Report, 
1 Apr -30 Sep. 1963 

A. Lempicki. H. Samelson, and C Brecher 30 Oct. 1963 22 p 
refs 

(Contract Nonr-41 34(00); ARPA OrdeT 306-62; Pro). De- 
fender) 

(TR-63-052.2; AD-422363) 

Research directed toward obtaining a better understanding 
of the processes involved in an europium benzoylacetonate 
(EuB) laser is discussed. The research is divided into two main 
areas; (1) investigation of the processes leading to the gen- 
eration of laser oscillation — absorption and optical pumping, 
mechanism of energy transfer, and the fluorescence in the 
europium ion; and (2) investigation of the nature of the output — 
divergence, power, mode structure, and monochromaticity. 
Discussed in detail are the preparation of europium benzoyl- 
acetonate. spectroscopic properties of EuB. energy transfer, 
optical pumping, the laser configuration, output beam, and 
output energy and peak power. P.V.E. 


N64-31191 Westinghouse Electric Corp., Baltimore. Md. Air 
Arm Div. 

DEVELOPMENT OF MILLIMETER AND SUBMILLIMETER 
MASER DEVICES Interim Technical Report, 1 Jun.-30 Sep. 
1963 

W. E. Hughes [1963] 31 p refs 
(Contract AF 33(657)-1 0472) 

(ITR-2; AD-420560) 

This report is devoted to operation of a maser using har- 
monic coupling to establish inversion; studies of new mate- 
rials — Fe 3+ in ZnW0 4 and Cr 3+ in CaW0 4 ; establishing a 
test facility at Wright Field; relaxation rate measurements for 
Fe 3+ in Ti0 2 ; and 150 Gc maser pumping configurations. 

Author 
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DETERMINATION OF THE ENERGY OF A PULSED 
LASER BEAM BY TRANSFER OF THE PHOTON MO- 
MENTUM TO A BALLISTIC TORSIONAL PENDULUM 

M. Stimler Oct. 1963 82 p refs 
(NOLTR-63-82; AD-420469) 

An instrument has been designed and constructed that is 
capable of measuring high energies of pulsed laser beams, 
without seriously interfering with their simultaneous use in an 
experiment. Transfer of the photon momentum of the beam 
to angular momentum of a doubly reflecting ballistic torsional 
pendulum was the principle by which photon momentum ef- 
fects were successfully measured. The instrument operates 
at 10 -5 mm of Hg with a sensitivity of 2.55 ±0.04 cm/joule, and 
does not require damping of the initial oscillations before 
making a measurement. It provides the capability of simulta- 
neous energy measurement and use of a laser beam, and 


measurements made with this instrument appear to be more 
accurate than those made with a commercial calorimeter that 
was used for comparison Author 


N64-31 642 International Business Machines Corp.. York- 
town Heights. N Y. Watson Research Center 

II VI LASER MATERIALS STUDY Final Technical Summary 
Report, 1 Jun. 1963-31 May 1964 

G Mandel. F. F. Morehead, and P R. Wagner [1964] 121 p 

refs 

(Contract Nonr-421 6(00); Proj. Defender) 

(AD-442258) 

CONTENTS; 

1. SELF-COMPENSATION LIMITED CONDUCTIVITY IN 
BINARY SEMICONDUCTORS; EXPECTED CORRELA- 
TIONS WITH FUNDAMENTAL PARAMETERS p 19-49 refs 
(See N64-31 643 23-25) 

2 PREPARATION AND CHARACTERIZATION OF MA- 
TERIALS: CdTe p 51-54 (See N64-31644 23-25) 

3. PREPARATION AND CHARACTERIZATION OF MA- 
TERIALS Zn x Cdi_ x Te p 55-68 

4 PREPARATION AND CHARACTERIZATION OF MA- 
TERIALS: NE COMPOUNDS p 69 72 

5 PROPERTIES OF ELECTROLUMINESCENT DE- 
VICES: CdTe HOMOJUNCTIONS p 73-88 refs (See N64- 
31645 23-25) 

6 EFFICIENT. VISIBLE ELECTROLUMINESCENCE 
FROM P-N JUNCTIONS IN Z^Cd^Je p 89-100 refs (See 
N 64-31 646 23-25) 

7 INJECTION ELECTROLUMINESCENCE IN P-TYPE 
ZnTe p 101-111 refs (See N64-31 647 23-25) 

8 REPORTS, PUBLICATIONS AND ORAL PRESEN- 
TATIONS p 113-117 


N64-31811 Centro di Studio per la Fisica delle Microonde. 
Florence (Italy) 

MANY ELEMENT LASERS Scientific Report No. 1 

R. Pratesi. L. Ronchi. and G. Toraldo di Francia Apr 1964 
24 p refs 

(Contract AF 61(052)-720) 

(AFC R L-64'604; AD-603968) 

Theoretical and experimental results are reported, obtained 
with a solid-state laser consisting of many active elements 
in series. A statistical treatment is developed to derive the 
oscillation conditions. Asymptotic expressions are given of 
the threshold gain per unit length holding either for a very 
large number of elements or for inner surface reflectivities 
close to 1. Lossless reflections at the inner surfaces can 
increase the cavity Q with respect to a one-element laser of 
the same active length. Preliminary experiments with five- 
and ten-element lasers demonstrate the mode selection proper- 
ty of the many-element laser and show the tendency of the 
system to a "quasi-continuous" emission. The possibility of 
obtaining some optical correction of the defects inherent in 
the solid material has also been demonstrated. Author 


N64-31819 General Electric Co , Schenectady, N Y. Research 
Lab. 

SEMICONDUCTOR DEVICE CONCEPTS Scientific Report 
No. 8 

H H Woodbury, M Aven. P R. Kennicott. and R N Hall 
Aug. 1 964 51 p refs 
(Contract AF 19(628) 329) 

(AFC R L-64-702; AD-606311) 
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Studies on the systems CdSCu and CdS Ag have led to 
the following results: (1) Copper and Ag diffuse very rapidly 
in CdS. even below 500“ C (2) The segregation coefficient of 
A g for CdS . Cd changes from 5 X 1 0 7 to 1 0“ 3 between 500° and 
1000°C (3) the solubility of Ag in CdS depends strongly on 
the partial pressure of Cd over the crystal. These results are 
interpreted in terms of interstitial Ag and an undefined complex 
involving substitutional Ag. The effect of impurities on the 
electrical characteristics of ZnSe single crystals has been in- 
vestigated by Hall-effect studies coupled with mass spectro- 
metric measurements Considerable differences in the impurity 
spectrum as well as in the electrical behavior of the crystals 
were found to exist, depending on the starting materials, the 
crystal growth method, and the purification techniques used. 
A junction laser structure capable of frequency modulation is 
discussed Frequency deviations of the order of 100 Gc at 
modulation frequencies of several Gc appear reasonable 

Author 


N64 31985 N ational Co., Inc., Malden, Mass. 

STUDIES IN EXCHANGE INTERACTIONS TO PRODUCE 
POPULATION INVERSIONS IN LASER MATERIALS Final 
Report 

George W Myers, Raoul M. Freyre, William T. Kwo, and Eugene 
C. La Vier 20 Mar. 1 964 49 p refs 
(Contract AF 19(628) 2481) 

(AFCRL 64 261; AD-605730) 

The pure chlorides of praseodymium and erbium, and mix- 
tures, were investigated with regard to those properties sig- 
nificant in laser application. Cooperative ion absorptions were 
examined in PrC 1 3 and the cross section was determined for the 
3 P 0 + 3 F 2 level. Lifetime of the 3 Pq state in P rC 1 3 was de- 
termined The E rC 1 3 as well as Er 3+ in a PrCI 3 lattice was 
examined for coupled interactions. Author 


N64-32024 Frankford Arsenal, Philadelphia. Pa. Pitman- 
Dunn Labs 

HUMAN FACTORS STUDY OF DESIGN CONFIGURATIONS 
FOR THE LASER RANGE FINDER 

A Charles Karr and James T. O'Connor Feb 1963 64 p 
(R- 1 664; AD 298098} 

An experiment was conducted to compare the accuracies 
of the proposed design configurations for the laser range 
finder (shoulder-operated vs bipod-mounted vs high tripod 
mounted vs low tripod-mounted). The tripod-mounted config- 
urations provided greatest accuracies. Following the experi- 
ment. the observers participated in nonstructured oral critiques 
of the design configurations, and completed a written ques- 
tionnaire The oral and written critiques attempted to elicit 
from the observers design preferences and design suggestions, 
considering combat conditions. A majority of the observers 
preferred the low tripod-mounted configuration and stated 
that this configuration would be the most practical in combat 
A summary of the critiques is presented Author 


N64-32045 Air Force Systems Command, Wright-Patterson 
AFB, Ohio Foreign Technology Div 

GAS AND LIQUID LASERS 

Chao-Shou Tseng 13 Aug 1964 9 p Transl into ENGLISH 

from Ko Hsueh Ta Chung (China), no 11, 1963 p 22 23 
(FTD-TT 64 565/1 1 2 I 3 f 4; AD 605466) 

A brief history of the development of lasers is presented 
along with an outline of the theoretical principles behind ruby, 
gas, and liquid laser operation. P V E 


N64-32083 North American Aviation, Inc , Canoga Pa*Vk, 
Calif Space and Information Systems Div 

EXPERIMENTAL LASER SPACE COMMUNICATIONS PRO 
GRAM. TASK I: PROBLEM DEFINITION, VOLUME I 

9 Oct. 1 964 93 p refs 
(SID-64 1894-1} 

This paper covers the following types of problem definitions 
for an analytical laser space-communications program: "Types 

of Optical Effects Associated with Turbulence "Summary of 
Available Measurements'"; " Meteorological Optics"; "Theoreti- 
cal Treatment of Atmospheric Effects", and Signal Transfer 
Analysis." G.G. 


N64 32206 Centro di Studio per la Fisica delle Microonde. 
Florence (Italy) 

LASER CAVITIES TERMINATED BY DIFFRACTION GRAT 
INGS Technical Note No. 1 

L Ronchi and A M Scheggi Mar 1964 33 p refs 
(Contract AF 61(052)-536) 

(AFCRL-64 355; AD 603967) 

A theoretical study is performed of the resonant modes of 
a laser cavity having end mirrors with periodic reflectivity 
A particular example is examined in which the end mirrors are 
constituted by two identical strip diffraction gratings The 
modes and the corresponding eigenvalues are evaluated in 
successive approximations It is found that a particular freq- 
uency exists for which losses are very low, while neighboring 
frequencies suffer heavy losses. This effect increases very 
rapidly with the total number of strips in the grating. Author 


N64-32231 Joint Publications Research Service. Washing 
ton, D C. 

TRANSLATIONS ON COMMUNIST CHINA'S SCIENCE 
AND TECHNOLOGY, NO. 113 

6 Oct. 1964 23 p Transl into ENGLISH from Chinese Peri- 
dicals 

(J PRS-26744. TT -64-51 001 ) OTS: $ 1 00 
CONTENTS 

1. ABOUT LASERS AND ITS APPLICATIONS Nan-an 
p 1 8 (See N64 32232 23-25) 

2 CHUNG-SHAN UNIVERSITY IMPROVES TEACH- 
ING OF CHEMISTRY p 9 16 

3 SOUTH CHINA INSTITUTE OF SUB TROPICAL 
CROPS p 17 

4 SELECT TEACHING CONTENT TO INSTILL INITIA- 
TIVE IN STUDENTS p 18 21 


N64-32232 Joint Publications Research Service, Washing- 
ton. DC 

ABOUT LASERS AND ITS APPLICATIONS 

Nan-an In its Transl. on Communist China s Sci and Technol . 
No 113 6 Oct 1964 p 1 8 Transl into ENGLISH from Jen- 
min Jih-pao (Peiping). 7 Sep 1964 p 5 (See N64 32231 
23-25) OTS $1 00 

For all practical purposes, lasers are an energy conversion 
unit. The different types of input energy are electromagnetic 
energy (using radio or light frequencies) or electrical current; 
the output energy is a stimulated emission of light that has 
special characteristics— good monochromatic quality (uniform 
frequency), good directional property (the light bundles are 
highly parallel), good coherence (the light waves are synchro- 
nous), and extreme intensity not shared by other light beams. 
Four types of lasers already produced are solid state, gaseous, 
semiconductor, and liquid The principal applications of 
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la's^rs are light communication; light radar and light distance 
measurement, possibilities for use as antimissile weapons, 
optical welding, cutting, and hole-punching; and optical surgery, 

AW 


N64-32252 Aerospace Corp., El Segundo, Calif. Electronics 
Research Lab 

POWER DEPENDENT FREQUENCY SHIFTS IN RUBY 
LASERS AT 77°K 

M. Birnbaum and T L. Stocker 1 5 Jun. 1 964 28 p refs 
{ATN -64(921 6)-3) 

Ruby lasers, when operated near threshold at 77° K with a 
low Q cavity (one end silvered for maximum reflectivity and 
the other end uncoated) oscillated at two frequencies. The fre- 
ferent lengths were determined by means of Fabry-Perot eta- 
lons. The measured frequency differences near threshold were 
in good agreement with prior determinations of the splitting 
of the Ri doublet by microwave methods. As the power level of 
the laser was increased, the frequency differences between the 
oscillating components [2E 4 A 2 (±3/2, ±1/2)] were found to de- 
crease. These results are accounted for on the basis of satu- 
ration broadening of overlapping Lorentzian lines The observed 
variations in the splitting are in good accord with the theory. 

Author 


N64-32322 Utah U , Salt Lake City Microwave Device 
and Physical Electronics Lab. 

EFFECTS OF GAMMA IRRADIATION ON THE CHARAC 
TERISTICS OF A RUBY LASER 

Vern R. Johnson and Richard W. Grow Sep. 1964 145 p 

refs 

(Grants NSF G-15017; NSF GP-843) 

(NSF-7) 

An increase in the absorption cross section responsible 
for optical pumping of a ruby laser is experienced as a result 
of 7 -irradiation. As single-crystal ruby is irradiated with Co 60 
7 -rays, the usual absorption bands, which exist between 200 
and 550 m/n. change from four distinct bands to one con- 
tinuous absorption band inclusive of all wavelengths between 
200 and 550 m fi. Similar work on sapphire, the host crystal 
for ruby, indicates that the majority of this increased absorp- 
tion is experienced by the Cr + + + ion in ruby Thermolumi- 
nescence data are also presented showing that electron traps, 
metastable states with a high potential barrier, are formed in 
ruby as a result of 7 -irradiation. It is also found that the thresh- 
old energy for laser action increases in relation to the amount 
of 7 -irradiation. Using the experimental data of this report 
as a basis, a model has been devised to explain mathematically 
what happens to the Cr + + + ions after 7 -irradiation and how 
this affects laser action. Author 


N64-32383* Massachusetts Inst, of Tech., Cambridge 
STIMULATED BRILLOUIN SCATTERING IN LIQUIDS 
E. Garmire and C Fi. Townes Repr. from Appl. Phys. Letters, 
v. 5, no. 4, 1 5 Aug. 1964 3 p refs 
(Grant NsG-330; Contract AF 19(628) 4011) 

The stimulated Brillouin scattering of a giant-pulse ruby 
laser beam in liquids generated intense hypersonic acoustic 
waves without any damage effect, and was used to measure 
hypersonic velocity in liquids with high accuracy The lightwaves 
were generated backward to the laser cavity, amplified, and 
again entered the liquid, leading to multiple-order stimulated 
Brillouin scattering by high-order processes within the liquid 
and without further amplification of the first order wave. From 
the measured frequency shift, the hypersonic acoustic velocity 
of the liquid can be found by an equation. G.G. 


N64-32448 Avco-Everett Research Lab.. Everett, Mass 

THOMSON SCATTERING COMPUTATIONS FOR LABORA 
TORY PLASMAS 

Edward T. Gerry and Richard M. Patrick Aug. 1964 12 p ref 
(Contract AF 49(638)- 1 1 29) 

(RR-187; AD-603950) 

This note presents some calculations of the spectrum of 
Thomson scattering of a laser beam from typical laboratory 
plasmas. These calculations are numerical results based on 
theoretical work by Salpeter. The results show that the charac- 
ter of the spectrum depends upon the ratio of the length in 
the plasma over which the scattered spectrum adds coherently 
tothe debye length, cx. For small a. i.e., a < 10" 1 . the spectrum 
is simply an electron doppler-broadened spectrum. For medium 
ix ( 10 1 < a < 1 ). the spectrum shows doppler broadening due 
to both ions and electrons, and for large cx (1 < a) there are peaks 
in the scattered spectrum displaced from the primary laser 
frequency by an amount approximately equal to the plasma 
frequency. Author 


N64-32523 Korad Corp , Santa Monica. Calif. 

RESEARCH ON COHERENT ELECTROMAGNETIC RADIA 
TI0N MATERIALS Final Report 

R. C Pastor and R. H Hoskins Wright-Patterson AFB, Ohio, 
ASD, 1 Aug. 1963. 128 p refs 
(Contract AF 33(657) 8750) 

(AS D -T D R - 63-747 ; AD 417635) 

The objective of this program has been the improvement 
of laser materials with respect to high output energy and power. 
Emphasis has been on the growth and evaluation of ruby Re- 
sults of detailed studies of the Verneuil (flame fusion) method 
of crystal growth and, in particular, the technology of the start- 
ing powder are presented Several methods that have been de- 
veloped for evaluation of rubies, including laser testing, are 
described. The solutions to several problems relating to crystal 
quality are given. A substantial improvement in the size and 
qulaity of ruby laser crystals was effected. Data obtained on 
other potential laser materials (Eu +3 : benzoyl acetonate and 
Mn +4 ; 0 -A 2 O 3 ) are included. Author 


N64-32594 Cutler-Hammer, Inc.. Deer Park. N Y. Airborne 
Instruments Lab. 

TUNABLE MILLIMETER TRAVELING-WAVE MASER AND 
8-MM MASER-RADIOMETER SYSTEM Final Report, Part I 

F. Arams, B Peyton, and F. Haneman Apr. 1963 80 p refs 
(Contract AF 33(600)-41 743) 

(Rept. -8298-1; AD-420126) 

A low-noise K a -band receiving system has been developed 
that offers a substantial improvement in noise factor (and mini- 
mum detectable change in noise temperature) by using a tuna- 
ble traveling-wave maser and amplifier followed by a transis- 
torized receiver-radiometer system The K a -band maser operates 
over an extremely wide tuning range (5 Gc), and has gains of 
20dB and an instantaneous bandwidth of 75 Me. A preliminary 
noise figure measurement has yielded an overall maser-radiom- 
eter system noise temperature of 130° K (1.6 dB). The noise 
temperature of the maser is near 20° K, the remainder being 
second-stage (mixer, if.) contribution and waveguide losses. 
It follows that optimum system noise temperatures of 38° K 
are achievable using this maser. The maser uses chromium 
doped titania (rutile) as the active element By employing push- 
pull pumping, a relatively low pump frequency, in the 4-mm 
band, is obtained Author 
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BASIC PRINCIPLES OF UNCONVENTIONAL GYROS 
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Derek Howard Baker and James Weatherspoon Harrill 22 May 
1964 1 24 p refs 
(Contract AF 33(657) 7668) 

(AD 602197) OTS: $4.00 

The basic principles of four representative unconventional 
gyros are developed. The force between the plates of a charged 
capacitor manifests itself as the basis for rotor support in the 
electrostatic gyro. The cryogenic gyro support is dependent 
on the unusual electric and magnetic behavior of metals at 
extremely low temperatures The laser gyro utilizes high-fre- 
quency electromagnetic radiation instead of angular momen- 
tum to sense inertial rotations. The angular momentum of the 
nuclear gyro is that of subatomic particles of matter. Author 


N64 32756 North American Aviation, Inc., Los Angeles. 
Calif Space and Information Systems Div 

EXPERIMENTAL LASER SPACE COMMUNICATIONS PRO 
GRAM. TASK I: PROBLEM DEFINITION. VOLUME II 

9 Oct. 1 964 320 p refs 
(SID-64-1 894 2) 

CONTENTS: 

VOLUME II 

1. ATMOSPHERIC TURBULENCE AND ITS EFFECT 
ON LASER COMMUNICATIONS SYSTEMS: SECOND RE- 

PORT D. L Fried and J. D Cloud p 1-73 refs (See N64- 
32757 24-08) 

2 THE RELATIONSHIP BETWEEN RANDOM OPTICAL 
WAVE FRONT DISTORTION AND OPTICAL SYSTEM PER 
FORMANCE D L Fried p 74 134 (See N64-32758 24 08) 

3 OPTICAL HETERODYNE DETECTION OF AN 
ATMOSPHERICALLY DISTORTED SIGNAL WAVE FRONT 
D. L Fried p 135-170 refs (See N64 32759 24-08) 

4 THE STATISTICS OF GEOMETRICAL INTERPRE- 
TATION OF WAVE FRONT DEFORMATION D L Fried and 
J D Cloud p 171-184 refs (See N64-32760 24 08) 

5 THE SIGNIFICANCE OF THE INNER SCALE OF 
TURBULENCE TO THE PHASE STRUCTURE FUNCTION 
J D. Cloud and D L Fried p 185 194 (See N64-32761 24 
08) 

6 EXTENSION OF RESULTS FOR PHASE AND LOG 
AMPLITUDE CORRELATION HIGHER ORDER TERMS 
IN THE NEAR FIELD SERIES AND COVERAGE OF THE 
FAR-FIELD D L. Fried and M F Sternberg p 195 224 (See 
N 64-32762 24 08) 

7. FURTHER EVALUATION OF PHASE AND AMPLI 
TUDE CORRELATION FUNCTIONS FOR AN ATMOSPHERI- 
CALLY DISTORTED WAVE FRONT J D Cloud p 225-266 
refs (See N64 32763 24 08) 

8 THE ANGULAR SCINTILLATION CORRELATION 
FUNCTION D L Fried p 267 287 ref (See N64-32764 24 08) 

9 RMS ANGULAR RESOLUTION BY THE WAVE 
FRONT APPROXIMATION TECHNIQUE D L Fried p 288 
294 refs (See N64 32765 24-08) 

10 ATMOSPHERIC OPTICAL DOPPLER AN APPROXI- 
MATE EVALUATION D L Fried p 295 306 refs (SeeN64- 
32766 24-08) 


N64-32757 North American Aviation, Inc , Los Angeles. 
Calif Electro Optical Lab 

ATMOSPHERIC TURBULENCE AND ITS EFFECT ON LASER 
COMMUNICATION SYSTEMS. SECOND REPORT 

D L Fried and J. D Cloud In its Exptl Laser Space Comrnun 
Program Task I Probl Definitions, Vol II 9 Oct 1964 p 1 
73 refs (See N64 32756 24 08) 

(TM-91) 


A generalization is given of Rytov's method for obtaining 
an approximate solution of the wave equation for a plane wave 
propagating through an inhomogeneous medium. This generali- 
zation is valid for any wave forms (such as spherical, elliptical, 
etc.), and from it Rytov's original result for plane waves can be 
derived as a special case D E W 


N64-32875 Ohio State U. Research Foundation, Columbus 
Antenna Lab 

PEAK POWER LIMITER FOR LARGE LASER PULSES 

R. G. Tomlinson and E K. Damon 1 Jul 1964 13 p 

(Contract AF 33(657)- 1 0824) 

(Rept. -1579-13; AD-443785) 

This report describes a device that limits the peak ampli- 
tude of a high-power laser pulse. Control is achieved through 
an electrodeless discharge produced by the laser pulse in a gas 
or liquid. For a properly designed system, the peak amplitude 
of a pulse passing through the power limiter is directly pro- 
portional to the pressure of the gas in the limiter provided 
the pulse entering the limiter exceeds the critical value for 
that particular system, gas, and gas pressure The device is 
passive and lossless, so that it can be used inside or outside 
the cavity. Some experimental data on the operation of the 
power limiter using argon as the working substance are pre- 
sented Author 


N64-33004 Polytechnic Inst of Brooklyn, N Y. Microwave 
Research Inst 

EFFECTS OF A STATIC MAGNETIC FIELD ON THE CHAR- 
ACTERISTICS OF A HELIUM-NEON LASER 

Paul Fenster Apr 1964 38 p refs 
(Grant AF-AFOSR 453-63) 

(PI B M R I - 1 222-64; AD-601694) 

The application of even modest magnetic fields to the am- 
plifying material in the helium-neon laser profoundly modifies 
the operational characteristics of the laser The magnetic 
field introduces a Faraday effect and a Zeeman effect Both 
of these effects tend to reduce the power output of the laser. 
A simple theory is set forth that describes the impact of these 
effects on the output The experimental work carried out with 
a laser oscillating at a wavelength of 6328 A is generally in 
agreement with the theory. An attempt is made to explain some 
observed deviations from the expected results. Author 


N64-33145 Naval Research Lab , Washington, D C. Optics 
Div 

LASER RESEARCH Progress Report, 1 Jan.-30 Jun. 1964 

J. W. Tucker and J N Bradford 31 Jul. 1964 22 p 
(NRL 1553, AD-445026) 

This report reviews recent laser work Topics covered in- 
clude ruby relaxation and fluorescent phenomena, a high- 
resolution spectrograph that repetitively scans and displays a 
narrow wavelength interval, a flash lamp operable at 77° K, 
and evaluation of the optical quality of ruby Author 


N64-33168* Wheeler Labs.. Inc., Great Neck, N Y. 

A MACROSCOPIC WAVEGUIDE MEDIUM FOR LASER 
SYSTEM COMPONENTS 

E R Schineller, D. W. Wilmot, and H M. Heinemann 10 Jun 
1964 81 p refs Its Rept. -1209 
(Contract NASw-888) 

(NASA CR-58999) OTS: $3.00 fs; $0.75 mf 

The initial step in the design of microwave analogous 
components is the development of a single-mode optical wave- 
guide large enough to permit component fabrication Single 
mode operation is required to prevent signal distortion due 
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to modal dispersion A dielectric waveguide for this purpose 
has been studied, and its feasibility has been demonstrated 
at optical frequencies The waveguide dimensions are macro- 
scopic in the sense that they are visible to the naked eye. A 
single-mode waveguide may be as large as 100 wavelengths 
with stringent but feasible tolerances on dielectric constant 
and surface quality Single-mode and controlled multimode 
operation have been correlated with theory. In addition, a 
survey of materials and fabrication techniques has been made. 

Author 

N64-33275 Sperry Gyroscope Co., Great Neck, N Y. 

ELECTROMAGNETIC ANGULAR ROTATION SENSING 
Final Report 

W. Macek, R Salamon, D Davis, and E Cheatham Wright- 
Patterson AFB, Ohio. AF Avionics Lab., Aug. 1964 111 p 

refs 

(Contract AF 33(657) 1 1 433) 

(AB-1 272-001 1 ; AL-TDR 64-210; AD 605818) 

Studies have been conducted on adapting the traveling- 
wave ring laser for rotation sensing The three wavelengths 
of the He-Ne gas system (0.6328^. 1.1523/i, 3 39^) have 
been employed in external cavities with perimeters of 8. 4. 
and 1 m. The latter two were free to rotate; the 8-m ring was 
designed to be tilted only, so as to vary the detected com- 
ponent of the earth's rotation. Various optical combiners were 
evaluated to minimize coupling between the oppositely directed 
waves while maximizing S/N ratios and permitting the sense 
of rotation to be determined without recourse to biasing. 
Coupling effects due to dust particles and mirror surface im- 
perfections were also considered in relation to their effects 
on mode locking A region of nonlinear oscillation just prior 
to frequency pulling and locking, at low rotation rates, has 
been clearly established and related to the mode coupling 
problem. Author 


N64-33332* Ohio State U Research Foundation, Columbus 
Antenna Lab. 

PROPERTIES OF MATERIALS FOR SUBMILLIMETER 
MASERS 

W S. C. Chang and R F Rowntree 5 Feb 1963 13 p refs Its 
Rept. -1093-12 
(Grant NsG-74-60) 

(N ASA-C R-59288) OTS: $1 .00 fs; $0.50 mf 

The particular conditions that are necessary to successfully 
operate a solid-state submillimeter maser, and the measured 
properties of the host lattice and of the cavities are discussed. 
It is concluded that the selected active material must have a 
resonance absorption Q equal to 10 3 or better (i.e.. the 
resonant absorption coefficient, K st , must be approximately 
1 cm -1 ) with a population inversion ratio of 10% or better. 
Also, any material in which an electric dipole transition does 
not occur will probably not make a good submillimeter maser 
material. From existing submillimeter spectroscopic data in 
solids, it appears that K st of this order of magnitude should 
be available in many materials, and that the major obstacle 
would be the achievement of a reasonable population inversion 
ratio. D.S.G. 
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EXCERPTS FROM "LASERS IN SPACE, ON THE GROUND, 
AND UNDER WATER" 

V. N. Chernyshev 30 Oct. 1964 16 p Transl. into ENGLISH 
of excerpts from the booklet "Lazery v Kosmose, Na Zemle. 
i Pod Vodoy" Moscow, Voyenizdat. 1964, p 90 101 
(JPRS-27167; TT 64-51423) OTS; $ 1 00 


The development in the United States of lasers as po- 
tential weapons to be used against ballistic missiles or against 
personnel is discussed. The scientific and industrial applications 
to which lasers may lend themselves are explored Some of 
the applications are in communications, high-speed memories, 
welding and cutting, fusion or evaporation, power transmission, 
high-resolution photography, frequency standards, chemical 
reaction control, and surgical operations. Current trends of 
thought in the press are noted, and the widespread interest in 
lasers is indicated. D E W 


N 64-33692 Rochester U , N Y. Inst, of Optics 
INVESTIGATIONS OF OPTICAL MASERS Final Report 

Robert E Hopkins Sep. 1964 1 1 p refs 
(Grant D A-AR0(D)-34- 1 24-G324) 

(AR0D-3309-5; AD-450074) 

Research accomplishments in a basic study of ruby-laser 
emission and in optimum design and construction of visible 
helium-neon gas lasers are outlined. The initiation of the fol- 
lowing studies is also reported; (1) laser radiation-damage 
studies; (2) design and analysis of Q-switching techniques; (3) 
optical characteristics of second harmonic radiation generated 
within nonlinear media; and (4) optimum coupling between the 
output from a gas laser and various nonlinear media Ac- 
cumulated laser-research equipment is being used to introduce 
lasers in the optics curriculum. M P.G. 


N64- 33749 Radio Corp of America. Princeton. N.J. RCA 
Labs. 

SYSTEMATIC STUDY OF THE CRYSTAL FIELD OF CaF 2 
Final Report, Apr. 1 , 1 963-Mar. 31 . 1 964 

Herbert A Weakliem 20Aug. 1964 42 p refs 

(Contract Nonr-41 33(00); ARPA Order 306-62; Proj Defender) 

(AD-446246) 

Crystals of CaF 2 containing transition metal ions and crys- 
tals of CdF 2 containing transition metal and rare-earth ions 
have been grown, and the spectra were measured. The transi- 
tion metal ions either are not fluorescent or have only broad 
fluorescent bands. The ions in the first half of the 3d series 
prefer the 3+ oxidation state and were found to have large Dq 
values (1000 to 1 500 cm -1 ), whereas those in the latter half of 
the series prefer the 2 + oxidation state and have Dq values less 
than 500 cm -1 . The rare-earth ions all go into CdF 2 in the 3 + 
oxidation state and apparently cannot be reduced to the 23- 
state The absorption and fluorescent spectra of the CdF 2 
rare-earth-doped crystals are typical of those seen for rare- 
earth ions in many other crystals. The linewidths of the narrow 
fluorescent lines in CaF 2 ;Tm 2+ and CaF 2 :Dy 2+ were studied 
by conventional spectrographic. interferometric, and optical 
magnetic resonance methods. Author 


N64-33805* General Dynamics/ Electronics, Rochester, N Y. 
Research Dept 

LASER MODULATION AT THE ATOMIC LEVEL Monthly 
Report No. 2, 1-31 August 1964 

E. G Brock, F. C. Unterleitner, Y. C. Kiang. and J F Stephany 
10 Sep. 1 964 1 3 p refs 
(Contract NASw-1008) 

(N ASA-C R-5931 3) OTS; $ 1 00 fs; $0 50 mf 

The determination of gain in ruby as a function of magnetic 
field was continued, with some indication of the appreciable 
influence of excited state absorption upon the measurements 
Substitution of YAG Nd 3+ for CaF 2 :Dy 2+ as the initial laser 
material to be studied is suggested. Preparations for the ex- 
perimental observation of the Zeeman splitting of the laser 
emission in a homogeneous pulsed field are described Author 
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N64 33806* Ge nerai Dynamics/ Electronics, Rochester, N Y 
Research Dept 

LASER MODULATION AT THE ATOMIC LEVEL Monthly 
Report No. 3, 1 Sep. -30 Sep. 1 964 

E G Brock, F C. Unterleitner, Y. C. Kiang, and J. F Stephany 
10 Oct. 1964 12 p ref 
(Contract NASw-1008) 

(NASA-CR 59314) OTS $ 1 .00 fs; $0.50 mf 

The absorption of a ruby rod is described in the presence 
of absorption by the metastable state in the wavelength region 
of interest and with some inhomogeneity in pumping along the 
length of the rod. The results of transmission measurements 
at room temperature and at 1 1 5° K are presented and internreted 
by means of the theory. Initial testing of a YAG Nd 3+ laser 
rod is described. Auihor 


N64 33839 Gr umman Aircraft Engineering Corp , Bethpage. 

N Y Research Dept 

CONTROL OF LASER RADIATION WITH BIREFRINGENT 
CRYSTALS. THE MICROWAVE CIRCUIT VIEWPOINT 

M R. Wohlersand K G. Leib Jun. 1964 lip ref 
(RM -2345) 

Microwave circuit theory is utilized to describe three de 
vices that control coherent optical beams using birefrmgent 
crystals. A frequency demodulator uses the difference of the 
index of refraction along two axes of a birefrmgent crystal to- 
gether with a Fabry Perot interferometer to obtain an s-type 
frequency discriminator. An optical isolator consists of a crys- 
tal and a polarizer functioning in such a way that the input of 
the device is isolated from the reflection that can occur at its 
output An optical switch is based on the filter characteristics of 
a Fabry Perot interferometer, which can be adjusted using an 
electrically activated birefrmgent crystal Author 

N64-33925 American Optical Co., Southbridge, Mass. Re 
search Center 

NEODYMIUM LASER GLASS IMPROVEMENT PROGRAM 
Technical Summary Report, 30 Jun. 1963-30 Jun. 1964 

Richard F Woodcock Sep 1964 24 p refs 

(Contract Nonr-3835(00) , ARPA Order 306-64, Proj. Defender) 

(TSR-4 AD-605517) 

Investigations were carried out in the areas of laser glass 
compositions that are nonsolarizing, of the effect of host glass 
composition on fluorescent lifetime, of analysis of the fluores- 
cent decay curve, and of laser threshold studies DEW 


N64-33944 Technical Research Group, Inc., Melville. N Y 

RESEARCH ON PROPERTIES OF LASER DEVICES Ninth 
Quarterly Technical Summary Report, 1 Jun. -31 Aug. 1964 

R Kaplan, ed (1964) 49 p refs 

(Contract AF 49(638) 673; ARPA Order 256 62; Proj De- 
fender) 

(TRG 134 OTR 9 AD-447907) 

Apparatus has been completed for testing the principle of 
relaxation of the lower laser level in a gas discharge by in- 
elastic atom atom collisions An alumina tube for containing 
a manganese noble gas mixture at 1350 C has been rebuilt 
He Xe test oscillations have been generated in this tube at 
1350' C A resistance heated tantalum tube for containing a 
lanthanum noble gas mixture at 1 800 C has been completed 
A discharge current density of 0 5 A/cm 2 has been achieved 
between this tube and a concentric tungsten filament over a 
length of 10 cm Further progress has been made in the inves 
tigationof improvements in energy radiance that can be achieved 
by mode selection in a ruby cavity An accurate technique for 
measuring pulse energy per unit solid angle has been estab 
lished Author 
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STAR ENTRIES 

N65-10043*# Ohio State U. Research Foundation, Columbus 
Antenna Lab. 

INVESTIGATIONS OF MASERS UTILIZING CROSS-RE- 
LAXATION 

M. H Spring 15 Oct. 1963 77 p refs / ts Rept - 1 093-23 

(Grant NsG-74-60) 

(N A SA-C R -59406} OTS Prices: H C $3.00/ M F $0 75 

The study of cross-relaxation effects in paramagnetic 
crystals is of great intrinsic interest to millimeter-wave maser 
technology because of the possibility of obtaining maser 
amplification at higher frequency than that of the pump source. 
The quantum mechanical calculation of cross-relaxation rates, 
the rate equation analysis of the maser, and the experimental 
measurement of cross-relaxation rates are presented. It was 
shown that in materials such as ruby or emerald, the cross- 
relaxation rate is not sufficiently strong to be practical to 
build a maser with its signal frequency much larger than its 
pump frequency. However, cross-relaxation processes can 
hinder or assist maser amplification in a given maser amplifier. 

Author 

N65-1 0248// Utah U . Salt Lake City 

MICROWAVE DEVICE AND PHYSICAL ELECTRONICS 
LABORATORY CONSOLIDATED QUARTERLY REPORT, 
APRIL 1-JUNE 30, 1964 

30 J un 1 964 1 1 7 p refs 

(Contracts Nonr- 1 288(05) , AF 04(693) 439; AF 33(657) 
8677; DA 36-039 AMC-0237Z-(E>) 

(MDL-Q9 AD-605418) 

CONTENTS 

ELECTRON BEAM STUDIES 

1 A 36-40 kMc MULTIPLE-LADDER CIRCUIT BACK- 
WARD WAVE OSCILLATOR L. S Bowman, O Barker, and 
R W Grow pi 6 ref 

2 DIELECTRIC SLOW-WAVE CIRCUITS L Goodrich, 

C H Durney, and R W Grow p 6- 8 

3 ROTATING BEAM DEVICES R L Schnever. Carl 
H Durney. and C. C . Johnson p 8-9 refs 

4 CYCLOTRON-WAVE DEVICE T W Kao. D Watson, 

C H Durney, and C. C. Johnson p 9 25 ref 

5 MULTIPLE-BEAM INTERACTIONS P J Watts. 

C H Durney. and R W Grow p 25 51 refs 

6 MAGNETO-ELECTRIC BEAM COMPRESSION K I 
Talbot and C C Johnson p51-53 ref 

7 TRANSVERSE BEAM WAVES C H Durney and 
C C Johnson p 53-63 refs 

8 A TWO MILLIMETER BACKWARD-WAVE OSCIL- 
LATOR D. R. Gunderson and R W. Grow p 63-65 

QUANTUM STUDIES 

9. IRRADIATED LASER MATERIALS V. R Johnson 
and R W. Grow p 66-74 

10 TUNNELING STUDIES M D Crawford and R W 
Grow p 74 76 

11 MILLIMETER WAVE MASERS J. C Clark and R 
W Grow p 77 79 refs 

12 GAS LASER STUDIES W C Carr. M H Dittmore. 
and R W Grow p 79-81 

PLASMA STUDIES 

13 WAVES IN PLASMA P 0 Berrett and C C Johnson 
p 82 88 refs 

14 PLASMA GENERATION AND MEASUREMENTS 
C H Ma and C C Johnson p 89-105 refs 
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N65-1051 8 


\ 15. PLASMA FOR A COUPLING MEDIUM V. A. Gilson 
and C. C Johnson p 105-110 

16 ROCKET EXHAUST STUDIES Onn Barker, Kent 
Bullock, C . C Johnson, C H Durney, and R W Grow p 1 1 0- 
111 refs 

17 SUPERCONDUCTIVITY S M. Chou and C. C. John- 
son pill-114 


N65-10294# Aerospace Corp , El Segundo, Calif Space 
Physics Lab. 

STAR FIELD PHOTOGRAPHY AND LASER RANGING 
TECHNIQUES FOR SATELLITE BASED GEODETIC MEAS 
UREMENTS 

E. B. Mayfield and E. H. Rogers 15 Sep. 1964 35 P ref 

(Contract AF 04(695)-269) 

(SSD-TDR-64-145; TDR-269(4710-63)-1 ; AD-607137) 

A method is described for obtaining cartographic and 
geodetic data from a manned orbital satellite The techniques 
utilized are a boresight camera, which simultaneously photo- 
graphs a particular point on the ground and the coaxial star 
field, and a laser for obtaining slant range. These, together 
with an accurate spacecraft ephemeris, will obtain data on 
angle coordinates and elevation of particular points along 
the orbital trace of the spacecraft with respect to a primary 
control station. Particular instrumental requirements are given 
for the star-field camera and the laser ranging device. Author 


N65-10386# Air Force Systems Command, Wright-Patterson 
AFB. Ohio Foreign Technology Div. 

A MILLION SUNS IN CRYSTAL 

N. Yil'yin 1 Oct. 1964 8 p Transl. into ENGLISH from Sov. 
Patriot (USSR). 20 Mar. 1963 p 3 
(FTD-TT-64-794/1; AD-607313) 

This paper describes the mechanism of a ruby laser. 
The laser's possible application as a weapon in warfare — to 
destroy instantaneously the enemy's living forces, as well as his 
war potential of guided missiles, aerospace targets, tanks, 
surface vessels, and defense installations — is discussed. The 
utilization of the laser beam for a television system and in 
other communications media is also presented. G.G. 


N65-10405# Ohio State U. Research Foundation, Columbus 
Antenna Lab. 

STUDY OF MICRON WAVE PROPAGATION Annual Sum- 
mary Report, 1 Jan.-31 Dec. 1963 
1 Jan. 1 964 59 p refs 
{Contract AF 33(657)-10824) 

(Rept -1579-9; AD-447881) 

Factors limiting the transfer of laser radiation from source 
to receiver are discussed. The mutual coherence function is 
modified to describe the collimation and focusing capability 
of a partially coherent source, and calculations of the diffrac- 
tion patterns of partially coherent circular apertures are 
made. A suitable criterion for laser-induced atmospheric break- 
down is introduced, and nonlinear propagation factors are 
discussed. The theory of parametric interactions of radiation 
and matter is generalized. Resonant atmospheric absorption 
data are summarized for the majority of laser wavelengths. Re- 
lated activity in laboratory source and instrumentation develop- 
ment is reviewed Author 


N65-10427# Varian Associates, Beverly. Mass Bomac Div. 

HYDROGEN MASER PROGRAM Interim Technical Report, 
1 Sep. 1961-1 Jul. 1963 


R.Vessot 20 Aug 1963 83 p refs 
(Contract Nonr-357(00)) 

(AD-422859) 

The properties of frequency stability of the hydrogen maser 
and its application as a time standard, as well as the interac- 
tion of the atomic hydrogen with the surface atoms that line 
the confining bulb, and the interaction of the hydrogen atoms 
with the Lyman alpha radiation are studied. The following topics 
are presented: "Hydrogen Handling and Atomic Hydrogen 
Sources"; "Hydrogen Pumping"; "The Hexapole Magnet 
Star Selector "; "The Storage Bulb and R.F Structure"; 
"Thermal and Magnetic Field Control and Magnetic Shielding"; 
"The Vacuum Envelope"; "Measurements and Data"; and 
"Work in Progress." , G P 


N65-10492# Army Signal Research and Development Agency 
and Lab , Fort Monmouth. N.J. Solid State and Frequency 
Control Div. 

DESIGN THEORY FOR LASER AMPLIFIERS 

H Jacobs, F A. Brand, S. Weitz, and C. Lo Cascio Jul. 1964 
46 p refs 

(TR-2486; AD-607057) 

It was predicted in earlier work that for a given length of 
crystal where there are multiple reflections, the transmitted 
gain would rise with negative attenuation, reach a maximum 
and then reverse its direction, decreasing rapidly at first, and 
then gradually approaching an asymptotic value of zero. In 
the present writing experiments have been initiated to investi- 
gate the validity of the theory using ruby at liquid, nitrogen 
temperatures. A transmission system was set up with an oscil- 
lator, a filter, an amplifier, and a detector. By controlling the 
relative time delays in firing or by changing the power input to 
the amplifier, the properties of transmitted power gain were 
studied. It was found that both the oscillator and amplifier 
rubies in uncoated form could be made to oscillate for about 
lOOjusec giving a well-defined pulse of quasi-cw operation. 
The gain of the amplifier increased as the times of the signal 
from the oscillator approached the time at which the amplifier 
went into oscillation. Author 


N65-10518# New Mexico State U ., University Park Research 
Center 

VARIATION OF REFRACTIVE INDEX DURING LASER 
OPERATION Semiannual Technical Report 

J R. Izatt, H. A. Daw, and R. C. Mitchell Jul. 1964 30 p refs 
(Contract Nonr-3531 (04)) 

(SATR-2; AD-603450) 

Experimental determination of the effect of optical pump- 
ing on the refractive index of ruby in the region of anomalous 
dispersion surrounding the line requires a ruby sample 
of high optical quality. Shadowgraph and small-angle scatter- 
ing measurementscombined with some interferometric measure- 
ments in which the ruby serves as the spacer in a Fabry-Perot 
etalon indicate that a small Linde ruby has sufficient optical 
quality to allow accurate measurements of the minute index 
changes that are anticipated, i.e., changes smaller than 1 part 
in 10 4 . The experimental approach used was to measure the 
refractive index changes requires photographing a set of 
Fabry-Perot fringes, whose relative positions are determined 
by the index changes, against a background set of fringes 
that serve as fiduciary marks. The feasibility of extracting 
quantitative information from the composite fringe patterns 
depends on the detailed spectral structure of the light that 
produces the fringes and also on rather critical control of 
relative exposure. Author 


47 


N65-10722 


N65-10722 # Varian Associates, Beverly, Mass. 

FREQUENCY BEAT EXPERIMENTS WITH HYDROGEN 
MASERS 

R. F C. Vessot and H. E Peters In Army Signal Res. and De- 
velop. Agency and Lab. Proc. of the 1 7th Ann. Symp. on Freq. 
Control [1963] p 372-391 refs (See N65-10701 01-07) 
(Contracts NAS8-2604; Nonr-3570(00}) 

Data describing the results of comparison measurements 
made by beating two atomic hydrogen masers are presented. 
These measurements have indicated that the rms fractional fre- 
quency deviations attributable to one maser for various meas- 
uring intervals are as follows: 

1 .5 sec, 5.6 X 1 0 -12 ; 
lOsec. 1.07 X 10 13 ;and 
1 hr, 2 4 X 10~ 13 . 

The 1.5 sec and 10-sec measurements are limited by receiver 
noise, and the 1 -hr measurements, by systematic effects due 
to drifts in the ambient temperature A description of the ap- 
paratus and its control systems are given: and the effect of 
receiver noise on the calculated stability are discussed. A new 
smaller version of this device is described, and the possibilities 
of using the device in a satellite are explored. Author 


N65-10725# Technical Research Group, Inc., Syosset, N Y 
FREQUENCY STANDARDS IN THE OPTICAL RANGE 
Gordon Gould In Army Signal Res. and Develop. Agency and 
Lab. Proc. of the 17th Ann. Symp on Freq. Control [1963] 
p 425-437 refs (See N65-10701 01-07) 

Methods for centering a cw gas-laser oscillation frequency 
on the fluorescent line have been studied theoretically and 
experimentally A piezoelectric crystal has been used to con 
trol the cavity length and the oscillation frequency With a 
heterodyne detector and feedback circuit one such single- 
mode He-Ne laser has been frequency locked to another 
within 3000 cps or better than 1 part in 10 11 . Several ways 
of sensing the deviation of the laser frequency from line 
center have been considered. A very sensitive null indicator 
is a power-dependent frequency shift that is a linear function 
of frequency displacement from line center. By power modu- 
lating one laser and using a second laser as local oscillator 
it should be possible to center both within 1 part in 10 10 
Analysis and experimental results are presented. Author 


N65-10728# Naval Observatory, Washington, D C. 

REPORT ON THE FREQUENCY OF HYDROGEN 

William Markowitz In Army Signal Res. and Develop. Agency 
and Lab. Proc. of the 17th Ann Symp on Freq. Control 
[1963] p 462 463 (See N65 10701 01 -07) 

The frequency. i> H , of a hydrogen maser of the Ramsey 
type was determined, to the second, of Ephemeris Time during 
a 2-week interval in May 1963. Values were determined for 10 
intervals, averaging 1 day each, with mean epochs from May 
12.3 to 23.4, 1963. The probable error of a single determina 
tion is ±0.005 cps, with respect to the frequency system of the 
Naval Observatory Three mean values are given, the number of 
significant figures reflecting the accuracies involved in the refer- 
ence system D S G 


N65-10907# Aeronutronic, Newport Beach. Calif 
LASER PUMPING SOURCES Final Technical Report 
S Byron, H Shanfield, W Lawrence. J Killian, and D Peters 
15 Jul. 1964 72 p refs 

(Contract Nonr 4237(00). ARPA Order 306-62; Proj Defender) 
(U-2771; AD-605414) 


Successful efforts to overcome the limiting factors 'as- 
sociated with adapting explosive light sources to laser pump- 
ing are reported. Two modifications were made to the argon 
flash bomb and involved the following: (1) the use of station- 
ary reflected shock-heated gas as the radiation source; and 
(2) the use of subatmospheric xenon as the gas to be shock 
heated. In principle, these changes allow an order of mag- 
nitude increase in radiation pulse duration and two orders of 
magnitude decrease in mass of explosive used; in practice, a 
radiation pulse was produced over a stationary area of 5 cm 2 , 
having a peak brightness temperature at 5600 A of 12 300° K, 
and remaining above 6000° K for 450/i sec, through the use 
of only 1 g of stored chemical energy. This radiation source 
was used to stimulate laser action in a neodymium-doped 
glass rod with no damage to the laser crystal Other studies 
of pyrotechnics and explosive pyrotechnic combinations to 
produce elevated radiation temperatures indicate that there 
is a fundamental upper limit of about 5000° K in the visible 
spectrum range in the radiation intensity that can be achieved 
directly from high-energy density, chemically reacting systems. 

M.P.G. 

N65-1 1 333# Air Force Inst, of Tech , Wright-Patterson AFB, 
Ohio 

INVESTIGATION OF A LASER TRIGGERED SPARK GAP 

Winston K. Pendleton (M S. Thesis) Aug. 1964 58 p refs 
(GNE/PHYS/64-13; AD-603613) 

A focused, Q-spoiled laser beam was used to produce an 
arc in a sphere-sphere electrical gap charged to within 30% to 
90% of self-breakdown. The time response of the triggering 
was measured as a function of: laser beam power, 0 to 80 
MW; fill gas, SF 6 , N 2 . Air; gas pressure, 100 to 1400 mm 
of Hg; electrode spacing, 0.4 to 1.5 cm; gap electric field, 
10 to 100 kV/cm; and focus point location Short delay times 
as low as 20 nsec were measured in SFg at atmospheric 
pressure. Generally delay times varied inversely with the elec- 
tric field, gas pressure, and focus point distance from the anode 
surface. The results obtained were considered consistent with 
those predicted by the streamer theory of arc formation. 

Author 

N65-11387# Lincoln Lab., Mass. Inst of Tech., Lexington 
SOLID STATE RESEARCH 
1 Sep. 1 964 94 p refs 
(Contract AF 19(628) 500) 

(ESD-TDR -64-351 ; AD-606126) 

The following topics are presented: “Solid State Device 
Research" — diodes of PbTe. the interface-alloy junctions be- 
tween InAs and GaSb, the vapor growth of (Ga x lni _ x )As single 
crystals, and n-GaAs at high electric fields; “Laser Research" — 
the Raman laser program, the optical maser properties of 
CeF 3 , the laser-created gaseous breakdown of air and argon, a 
pulsed-laser dosimeter, and a gas-laser program; “Materials 
Research" — the optical measurement of an rf generator out- 
put, the analysis of crystal growth from vapor, the electrical 
properties of transition metal oxides, the transformation 
heat of Ag 2 Se, the rate of cubic-to-hexagonal transformation 
in PrO^ 5 and the rate of transformation in lnSb| r Sn alloys, 
the pressure dependence of resistance of Cd^g^Te. the 
partial pressures for CdTe(c), and wet chemical analysis of 
MnO and CoO; “Band Structure and Spectroscopy of Solids" — 
investigated are HgTe, antimony, germanium, Mg 2 Ge, and 
the symmetry theory of the Seebeck coefficient; and “Mag- 
netism and Resonance" — theory and experiment. G G 


N65-11670# Eastman Kodak Co , Rochester. N Y Apparatus 
and Optical Div 

LASER MATERIAL STUDY Semiannual Technical Report, 
1 Jan.-30 Jun. 1964 
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N65- 12060 


P. B. Mauer [1964] 1 1 p refs 
(Contract Nonr-3834(00); Pro). Defender) 

(AD-604443) 

A performance study was made of two types of laser ma- 
terial. matched quite closely in all characteristics except their 
fluorescence lifetime. Data were recorded to indicate con- 
version efficiency as a function of input power and the reflec- 
tivity of the output mirror. In addition, an estimate of beam 
divergence was made by comparing images recorded on carbon 
paper or on developed, unexposed, Polaroid print paper. Con- 
clusions were drawn from these data as to the role of fluo- 
rescence lifetime and its related quantum efficiency to the 
practical performance of a laser material. Author 


N65-11687# Aerospace Corp., El Segundo, Calif. Electronics 
Research Lab. 

ELECTRONICS RESEARCH PROGRAM: RESEARCH 

AND EXPERIMENTATION IN OPTICAL PHYSICS Semi- 
annual Technical Report, 1 Jul.-31 Dec. 1962 
P. Kisliuk 1 Apr. 1963 24 p refs 
(Contract AF 04(695)-169) 

(TDR-169(3250-24)TN-1 ; SSD-TDR-63-59; AD-403372) 

Temperature dependence of the absorption strength of the 
Nj and N 2 lines of concentrated ruby, attributed to exchange 
coupled pairs of Cr +3 ions, was studied. On this basis, tenta- 
tive assignments were made for sign and magnitude of ex- 
change coupling (assumed to be isotropic) and for total spin 
in the lower state of transition. Other observed lines can then 
be assigned to transitions between the same upper level and 
lower levels of different total spin; this agrees with the interval 
rule and is consistent with the temperature dependence of 
the lines. Erbium-doped lanthanum trifluoride is discussed 
briefly. Experiments on mechanical Q-switching and on ther- 
moluminescent crystals are noted briefly. Author 


N65-1 1773# California U., Berkeley Electronics Research 
Lab. 

LASER BEAM EXCITATION OF LASERS Final Report 

J. R. Singer 31 Aug. 1964 7 p refs Its Rept.-64-33 
(Contract DA-ARO-D-31 -1 24-G-31 7) 

(AROD-3323-5; AD-607783) 

The optical maser (laser) excitation of another optical 
maser has been shown to the theoretically practical. The method 
of excitation consists of providing a pulse of laser radiation 
at the appropriate wavelength and for the appropriate length 
of time to cause a 180° inversion in the population levels of a 
laser material. Reasons for the importance of the 1 80° inversion 
laser-excitation method are these: (1) There is essentially no 
heat loss in the excitation process and cooling is not necessary. 
(2) The inversion is practically complete, and more laser out- 
put from the excited laser is available than with other excita- 
tion methods for solid laser materials. (3) The excitation process 
is. essentially, more efficient. P.V.E. 


N65-11823# Sperry Gyroscope Co , Great Neck, N Y. Electro- 
Optics Group 

LASER MODE INTERACTION STUDIES Final Report 

S. A. Collins, Jr., C. C. Wang, and E. W. Cheatham Aug. 1964 
34 p refs 

(Contract AF 19(628) 2924) 

(AB-1272-0021 ; AFC RL-64-701 ; AD-608175) 

The optical resonator theory was experimentally applied 
to a triangular ring optical resonator Beat frequencies between 
various modes were measured. The results were in agreement 
with the analytically predicted frequencies. A GaAs diode 


laser with an external ellipsoidal mirror was analyzed and ex- 
perimentally studied. Reduction of spot size is treated, and the 
apparatus to position the diode-mirror combination is de- 
scribed. Dual, canted, Fabry-Perot mode-selector etalons 
were experimentally studied with a ruby laser. Beam-angle 
narrowing in two dimensions is shown. The theory of fre- 
quency selectivity and angle narrowing is reviewed Author 


N65-11878# Spectrolab, Inc., Sylmar, Calif. 

DESIGN AND FABRICATION OF OPTICAL FILTERS FOR 
LASER FREQUENCY Technical Documentary Report, Feb. 
1963-Jul. 1964 

Samuel J. Holmes and Noel E. Bowman Wright-Patterson 
AFB, Ohio, AF Avionics Lab., Oct. 1964 71 p refs 
(Contract AF 33(657) 9216) 

(AFAL-TR -64-268; AD-608064) 

Theoretical aspects, production methods, and evaluation 
techniques of narrowband optical filters, which employ a thin 
sheet of mica in place of the usual evaporated dielectric spacer 
layer, are described. Such filters have been made and are re- 
ported with half-widths of less than 2 A and with transmission 
on the order of 60%. In particular, details are given of the 
method of cleaving the mica sheets and the measurement of 
absorption A filter holder is described that makes it possible 
to construct filters of practical size. Theoretical and experi- 
mental values are given for the angular sensitivity. Other 
properties discussed are the tunability, background, the spec- 
tral region for which they can be constructed, and the stabil- 
ityof the filters with time and with temperature changes Author 


N65-11886# Sperry Gyroscope Co , Great Neck, N Y. Electro- 
Optics Group 

COHERENT OPTICAL ARRAY TECHNIQUES Interim Tech- 
nical Documentary Report, 1 Mar -31 May, 1964 

Griffiss AFB, N.Y., RADC, Sep. 1964 71 p refs 
(Contract AF 30(602) 3329) 

(AB-1 272-0016-1 ; RADC-TD R-64-31 5; AD-608220) 

The overall plan is to demonstrate feasibility by develop- 
ing a subassembly consisting of a cw-laser master oscillator 
driving two pulsed-laser power amplifiers in parallel. The 
required phase shifters and power dividers would be incorporated 
to demonstrate the principles of a coherent optical phased array. 
The investigation is being conducted for an operating wavelength 
of 1.06 microns. Solid-state and gas lasers are being con- 
sidered for the master oscillator. Each type has been developed 
for fully cw operation in the vicinity of 1.06 microns. Solid- 
state crystals have been grown, cut. polished, and coated for 
amplifier functions of the same wavelength. Gain of several 
decibels has been measured. Author 


N65-12060# ITT Industrial Labs., Fort Wayne, Ind. 

IMPROVED QUANTUM EFFICIENCY LASER DETECTORS 
Interim Engineering Report 

E. H Eberhardt and J L. Gumnick 9 Oct. 1964 56 p refs 
(Contract AF 33(61 5)-1 596) 

(AD-606680) 

The optical properties of thin films and arrays of thin 
films to be used as photocathodes, as well as their overall 
photoexcitation and emission phenomena, are being investi- 
gated Also, the development of an electron multiplier that 
is to be associated with a laser detector is discussed. Work 
on photocathodes includes theoretical analysis, experimental 
results and procedures, stock tubes, special tubes, and vidissec- 
tor tubes. A discussion of electron multiplier improvement in- 
cludes reducing the number of stages of electron multipliers 
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and improving anode geometry, resistive end plates, first 
dynode. and front end geometry, and advanced anode geometry 

P.V.E. 


N65-1 21 55# Radio Corp. of America, Camden, N.J. Applied 

Research Dept 

FEASIBILITY OF TECHNIQUES FOR A DOPPLER OPTICAL 
NAVIGATOR Final Report, Jun. 1963-Jun. 1964 

W. J. Hannan, L. J. Nicastro, T. E. Penn, and J. Vollmer Wnght- 
Patterson AFB, Ohio, AF Avionics Lab., Sep. 1964 142 p 

refs 

(Contract AF 33(657)-1 1 458) 

(AL-TD R-64-209; AD-605819) 

The objective was to determine the feasibility of novel 
laser techniques for doppler optical navigation. The ultimate 
performance goal is the measurement of ground speed of a 
satellite, traveling at a velocity of 10 000 meters per second 
at an altitude of 300 miles, with an accuracy of 5 meters per 
second. Either of two approaches can be used to instrument 
a doppler optical navigator — the continuous-wave approach, 
or the subcarrier approach. Under cw operation the receiver 
utilizes coherent detection techniques that suppress the ef- 
fects of background noise and dark current in the photode- 
tector. However, a cw system requires a complicated receiver, 
for not only must a coherent optical detector be used, but the 
receiver must be capable of tracking doppler shifts that 
could be as high as 20 Gc. On the other hand, the subcarrier 
approach allows the use of a relatively simple receiver, since 
noncoherent detection techniques can be used and since dop 
pier shift of the subcarrier is much smaller; but it suffers from 
the disadvantage that neither background radiation nor dark 
current of the photodetector can be suppressed easily. The 
results of the investigation of the subcarrier approach re- 
veal that it offers a potential advantage over a microwave 
system for high-altitude applications, but at the present state- 
of-the-art the laser transmitter power required at these al- 
titudes cannot be realized. Author 


N65-12279# Sylvania Electric Products, Inc., Mountain View, 
Calif. Optics Dept. 

LIGHT MODULATION DETECTOR Interim Engineering Re- 
port No. 1, 15 Apr.-I 5 Jul. 1964 

Russell Targ, D E. Caddes, E. 0 Ammann, G. A. Massey, 
S. E. Harris et al 20 Jul 1964 66 p refs 
(Contract AF 33(6151-1938) 

(FDL-M739; AD-604022) 

The work was divided into three main phases: (1) the 
development of a single-sideband suppressed-carrier-laser local 
oscillator with maximum power; (2) control of the modes of 
a laser by interferometric means to assure monochromatic 
output; and (3) design of an automatic frequency control sys- 
tem to tune the laser LO in frequency in accordance with the 
changes in the carrier frequency of an incoming signal from an 
independent laser transmitter. Work is also reported on tech- 
niques that allow certain electro-optic devices such as light 
modulators and shutters to be used with arbitrarily polarized 
light. Author 


N65-12282# Conductron Corp., Ann Arbor, Mich. 

COHERENT LIGHT INVESTIGATION, VOLUME I 

G. Cochran et al Wright-Patterson AFB. Ohio, ASD, Mar. 1964 
181 p refs 

(Contract AF 33(61 5)- 101 4) 

(D-5210-70-T80 110; AD-606323) OTS: $5.00 


Although both the coherent and incoherent nature* of 
light can be completely treated by wave mechanics methods, 
a simplified approach can be used. The latter is divided into 
the use of quantum theory when light is radiated or adsorbed 
by a material such as an atom and the use of the classical 
Maxwell theory to explain transfer functions, diffraction ef- 
fects, and interference of light. Transfer-function mathematics 
are developed whereby the electromagnetic field of three-di- 
mensional space at one position may be described as a func- 
tion of the three-dimensional electromagnetic field at another 
position in space. Propagation of energy at optical wavelengths 
can be treated when such energy is transmitted through gas 
or solid materials in which statistically or mathematically 
describable perturbations of phase take place A comparison 
of optical and microwave radars and a discussion of the use of 
a laser in optical measurements are included. M.P.G 


N65-12477# Ohio State U. Research Foundation, Columbus. 
Antenna Lab. 

EXPERIMENTAL DATA ON THE BREAKDOWN OF AIR 
AND ARGON BY A RUBY LASER PULSE 

R. G Tomlinson and E. K. Damon 1 Jun. 1964 23 p 
(Contract AF 33(657)-1 0824) 

(Rept. -1579-12; AD-443784) 

Data on laser-induced gas breakdown in air and argon were 
taken as functions of gas pressure and peak laser-pulse power. 
As the gas pressure is lowered for a fixed laser-pulse power, 
or as the peak laser power is lowered for a fixed gas pressure, 
breakdown occurs at a later and later time relative to the begin- 
ning of the laser pulse, until a threshold is reached below which 
breakdown does not occur These data are primarily measure- 
ments of percent laser-pulse energy transmitted through the 
breakdown region. Direct photographs of the focused laser 
spot were made and used to convert power measurements to 
electric field strength values. Author 


N65-12774# Stanford U., Calif. Microwave Lab. 

NONLINEAR INTERACTIONS BETWEEN RADIATION AND 
SYSTEMS WITH QUANTIZED ENERGY LEVELS Final 
Report, 1 5 Mar. 1 962-1 5 Mar. 1 964 

R. H Pantell Jul 1964 69 p refs 
(NSF G-22929) 

(ML-1 194) 

Experiments were performed using the photoconductive 
effect in bulk semiconductors to produce a microwave beat 
frequency from two axial-mode laser frequencies. A special- 
ized photoconductive frequency mixer, analyzed in terms of 
its parametric conductances, was developed. Noise calculations 
indicated that this bulk semiconductor is theoretically quite 
competitive with the PIN photodiode. G.G 


N65 12920# Brown Engineering Co , Inc., Huntsville, Ala 
Research Labs. 

OBSERVATION OF STATISTICAL FLUCTUATIONS IN 
OPTICAL SECOND HARMONIC GENERATION 

J. William Foreman, Jr Nov. 1964 22 p refs 
(TN-R-121; AD-608670) 

Measurements of the statistical fluctuations in optical sec- 
ond-harmonic generation have been made using both short- 
and long-time constant detector circuits The second harmonic 
was generated by focusing the beam from a standard ruby 
laser (not G-switched) on a KDP crystal mounted approximately 
in the phase-matched orientation. As expected, the measured 
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fluctuations were smaller in the long-time constant case. A 
steady decrease in second-harmonic output was observed 
throughout the measurements. Some possible reasons for this 
anomalous effect are discussed. Author 


N65-12961# Harvard U ., Cambridge. Mass. Cruft Lab. 

A 21 CENTIMETER TRAVELING-WAVE MASER 

E. B.Treacy 22 Jan. 1963 40 p refs 
(Contract Nonr-1 866(28)) 

(TR-401; AD-405055) 

A traveling-wave maser, tunable over the frequency range 
of 1340 to 1430 Me, was developed and constructed for use 
in radio astronomical research. It uses ruby as the maser mate- 
rial and a comb as the slow-wave structure. The net gain ex- 
ceeds 30 dB over most of its tuning range, and the average 
instantaneous bandwidth is about .1 1 Me. It has been designed 
for operation at 4.2° K Author 


N65-1 3041# Army Signal Research and Development Agency 
and Lab . Fort Monmouth, N.J. Electronic Components Dept. 

BEAM DIVERGENCE AND FAR FIELD PATTERNS OF RU- 
BIES OF VARYING OPTICAL QUALITY 

C. M. Kellington and M. Katzman Jul. 1964 23 p refs 
(ECOM 2478; AD-608717) 

Beam divergence at 10 dB from extinction was measured, 
and far-field patterns were photographed for 37 ruby rods of 
different quality. The growth with pumping power of the most 
intense portion of the laser beam was measured for two rods 
of very different quality. An autocollimator reticle image was 
photographed after passage through each rod. Correlation of 
beam divergence with optical parameters is discussed. Author 


N65-13138*# Kollsman Instrument Corp., Elmhurst, N Y 

STUDY OF LASER POINTING PROBLEMS Bi-Monthly 
Technical Report, 3 Aug. -30 Sep. 1964 

Aaron Wallace 15 Oct. 1964 1 1 3 p refs 
(Contract NASw-929) 

(N ASA-C R-59874; KIC RD-000162-1) OTS Prices: HC $4.00/ 
MF $0.75 

The laser-beam-pointing problem associated with the po- 
tential use of lasers in communications between a vehicle in 
deep space and an earth station is being investigated. The ad- 
vantages of laser communication are based on low-power 
transmitters in deep space vehicles, extremely narrow band- 
widths (0.01 to 10 arc seconds) and very wide band fre- 
quency channels that offer high information rate real-time data 
transmission. An analysis of the factors and variables involved 
inthe total vehicle-ground station-environment complex shows 
that the presence of the earth's atmosphere in the communi- 
cations link introduces additional requirements for system 
synthesis beyond extraordinary optical precision, due to the 
narrow beamwidths and the dynamics of closed loop opera- 
tion with transit time effects and target-observer motions. 
Other progress reported includes the establishment of refer- 
ence axes, investigation of techniques for measuring and 
positioning the laser beam, and analysis of fine beam steer- 
ing and boresight maintenance. M P G. 
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A63-10067 

LASERS: A DYNAMIC NEW INDUSTRY. 

E. B. Rechsteiner (Technology Markets Inc. ) 

Industrial Research, vol. 4, Nov. 1962, p. 14-21. 

General description of the design and the principles of opera- 
tion of lasers, with emphasis on their future potentials and applica- 
tions in communications, chemistry, instrumentation, metallurgy, 
and defense. Photos of some of the laser devices are included. 


A63-10144 

NOVYE DANNY E O SVOISTVAKH IZLUCHENIIA KVANTOVYKH 
GENERATOROV SVETA (LAZEROV) [NEW DATA ON THE 
PROPERTIES OF EMISSION OF QUANTUM LIGHT GENERATORS 
(LASERS)]. 

E. V. Shpol'skii. 

Uspekhi Fizicheskikh Nauk , vol. 77, July 1962, p. 553-558. In 
Russian. 

Brief review of data on laser properties, utilizing exclusively 
US and British experimental results. Nonlinear effects are dis- 
cussed with respect to plane-polarization light waves, and ruby 
lasers. Stimulated emission of organic molecules, based on cer- 
tain principles formulated by Rautian and Sobel'man and Terenin 
and Ermolaev, is covered. 


A63-10341 

RUBY LASER OPERATION IN THE NEAR 1R. 

E. J, Woodbury, and W. K, Ng (Hughes Aircraft Co. , Culver City, 
Calif. ) 

IRE, Proceedings , vol. 50, Nov. 1962, p. 2367. 

Army Contract No. DA36-039-SC88936. 

Obse rvation of a stimulated emission at approximately 7, 670 A, 
accompanying the usual 6, 943 K. emission in the course of experi- 
ments with a pulsed reflector laser of the type described by 
Hellwarth and McClug. 


A 63- 10342 

DETECTION AND AMPLIFICATION OF THE MICROWAVE 
SIGNAL IN LASER LIGHT BY A PARAMETRIC DIODE. 

S. Saito, K. Kurokawa, Y. Fujii, T. Kimura, and Y. Uno (Uni- 
versity of Tokyo, Institute of Industrial Science , Tokyo, Japan). 
IRE, Proceedings , vol. 50, Nov, 1962, p. 2369, 2370. 

Presentation of the results of a test of a semiconductor point- 
contact diode to check the possibility of detection of the microwave 
signal in laser light. It is concluded that some increase of junction 
capacitance takes place during the illumination. 


A63 10343 

EXPERIMENTS ON A PARTIALLY SHIELDED RUBY LASER ROD. 
R. L, Aaga r<l (Honeywell R- -search Center, Hopkins, Minn.) 

IRE, Proceedings , vol. 50, Nov. 1962, p. 2374, 2375. 

Presentation of experimental results conducted with a partially 
shielded ruby -laser rod. It is shown that the pumping efficiency 
for the laser can be increased up to 20% at temperatures below 
200°K by increasing the pumping energy per unit length, and by 
reducing the length pumped. 


A63-10446 

OPTICAL MASERS - SOME DEVELOPMENTS BY WESTINGHOUSE 
ELECTRIC CORPORATION. 

Machinery, vol. 101, Nov. 14, 1962, p. 1106-1109. 

Discussion of the development of lasers, including the prin- 
ciples underlying the operation of the laser, and a simplified ex- 
planation of the theory of electromagnetic absorption and emission. 
Some newly developed lasers are described and their performance 
is analyzed. 


A63-10560 

SPACECRAFT SENSORS. 

Charles E. White (Avco Corp., Research & Advanced Develop- 
ment Div., Wilmington, Mass.) 

Space/ Aeronautic s, vol. 38, Dec. 1962, p. 70-72. 

Review of the current state-of-the-art in spacecraft sensor 
design. Particular attention is given to the requirements of naviga- 
tion- and attitude-control systems. Sensing functions, for which 
today' s sensors are inadequate, are defined, and developments that 
justify the hope for better sensors in the reasonably near future 
are discussed. 


A63-10599 

ON DIFFRACTION LOSSES IN LASER INTERFEROMETERS. 

C. L. Tang (Raytheon Co., Research Div., Waltham, Mass.) 
Applied Optics, vol. 1, Nov. 1962, p, 768-770. 

Presentation of an approximate procedure, using a variational 
principle, to obtain analytic formulas for the diffraction losses of 
the parallel-plane, infinite - strip, and circular-di sk types of 
interferometers. Numerical values obtained using these asymptotic 
formulas are given and shown to be in close agreement with the 
numerical results of Fox and Li. 


A63-106 00 

PROPOSED PUMPING SCHEME FOR CONTINUOUS LASER. 
Jerome Kremen (American Instrument Co., Inc., Silver Spring, 
Md.) 

Applied Optics, vol. 1, Nov. 1962, p. 773, 774. 

Description of four laser illuminator schemes. The optimum 
method, by incorporating a spherical mirror, collects almost a 
full solid angle of light from a lamp. If, in addition, the ruby is 
sapphire clad and the rear of the cladding is silvered, the image 
may be reduced and double -passed through the rod. 


A63-10644 

TEST OF THE GENERAL THEORY OF RELATIVITY. 

M. Subotowicz. 

Nature, vol. 196, Nov. 17, 1962, p. 628-630. 33 refs. 

Proposed test of the relativistic effect of the deflection of 
light using artificial satellite techniques. It is suggested that an 
artificial satellite, equipped with a laser radiation source, in a 
well-defined orbit around a celestial body, can be used to measure 
the deflection of light in the gravitational field. The covering time 
of the satellite by the celestial body would be measured; as a re- 
sult of the deflection of radiation emitted by the satellite, the 
covering time will appear to be shorter than if there were no 
deflection. The hypothesis is then applied to the case of a satellite 
with a laser radiation source, orbiting the Sun. The techniques, 
limitations, and advantages of the procedure are outlined. 


A63-10741 

ZEEMAN EFFECTS IN THE HELIUM-NEON PLANAR LASER. 

W. Culshaw, J. Kannelaud, and F. Lopez (General Telephone 
and Electronics Laboratories, Inc., Palo Alto, Calif.) 

The Physical Review, 2nd Series, vol. 128, Nov. 15, 1962, \ 

p. 1747, 1748. 

Investigation of the effect of stray or of applied magnetic fields 
on the modes and polarization of the planar laser output. For weak 
fields, the splittings are found to be small in relation to the Doppler 
broadening of the Ne laser transition, but the polarizations, or 
labeling of the photons available in the Zeeman transitions, allow 
simultaneous oscillation in different modes at frequencies within 
the same natural linewidth of the Ne atoms in the vicinity of a 
given axial resonance. Strong low'-frequency beats are observed, 
arising from a splitting of a single axial resonance into two oscil- 
lations with different polarizations, which are pulled toward the 
centers of the respective lines. Such low-frequency beats are 
found to give rise, also, to a splitting of the 120 Me axial mode 
beats. The multiplicity of low-frequency beats observed, par- 
ticularly for small magnetic fields and high power levels, is shown 
to be caused by similar effects from a number of axial modes. At 
higher magnetic fields, relaxation oscillations similar to those 
which occur in the ruby laser are in evidence. 
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A63-10795 

MODE SEQUENCES IN RUBY LASER EMISSION. 

T. P. Hughes and K. M. Young {Associated Electrical Industries 
Research Laboratory, Aldermaston, Berkshire, England). 

Nature, vol. 196, Oct. 27, 1962, p. 332-334. 10 refs. 

Description of a detailed investigation, by methods similar to 
those employed by Hughes, of the near-field patterns and wave- 
lengths of the first few spikes emitted by a laser operated very 
close to threshold conditions. Transverse-mode patterns, similar 
to those already reported for single spikes from ruby lasers are 
observed. The experiments recorded show each spike to be as- 
sociated with a single mode of oscillation, in agreement with the 
results of Hanes and Stoicheff. In addition, however, they show 
that in the early spikes one or more sequences of modes occur, 
overlapping in time. Each sequence is associated with a certain 
region of the crystal face. The steady progression towards longer 
wavelengths noted previously is observed during a sequence. The 
longitudinal mode number decreases regularly by one, or some- 
times two, from one member of the sequence to the next. The 
transverse-mode patterns do not change systematically with time, 
but a general trend towards more complex and extensive patterns 
is apparent. 

A63-10826 

EFFECT OF MIRROR ALIGNMENT IN LASER OPERATION. 

J. F. Ready and D. L. Hardwick (Honeywell Research Center, 
Hopkins, Minn.) 

IRE, Proceedings, vol. 50, Dec. 1962, p. 2483, 2484. 

Study of the effects of parallelism of external end mirrors on 
the threshold for laser action for a ruby laser. The end plates of 
the interferometer are aligned parallel using the method of 
multiple images of a mercury arc. After the threshold for laser 
action is measured, the alignment is changed by adjustment of the 
end plates. The deviation from parallelism is determined by the 
displacement of the multiple images. It is found that the threshold 
is surprisingly insensitive to mirror alignment and that the mini- 
mum threshold energy does not fall at the position ol moht exact 
alignment, but occurs at a misalignment of almost one minute oi 
arc. It is postulated that this amount of misalignment tends to 
correct the deviations of light rays in the ruby. It indicates the 
position in which the end plates are most nearly optically parallel, 
considering the presence of the crystal within the interferometer. 
No dependence is observed of the divergence of the laser output 
beam near threshold on the alignment of the end plates. A diagram 
showingthe laser threshold energy vs mirror alignment is included. 

A63-10827 

FOCUSED SIDE PUMPING OF LASER CRYSTAL. 

K. Tomiyasu (General Electric Co., General Engineering 
Laboratory, Schenectady, N.Y.) 

IRE, Proceedings , vol. 50, Dec. 1962, p. 2488, 2489. 

Study of the focused side pumping of laser crystal as found, 
for example, in an elliptic configuration. In this simplified 
analysis it is assumed that all the pump flux-propagation vectors 
are normal to the laser rod axis, and that the flux is constant and 
independent of direction of arrival. It is shown that at low energy 
levels, focusing in the laser rod is enhanced since the flash-lamp 
discharge diameter is smaller than at higher energy levels. A 
diagram showing the pump flux distribution inside a laser crystal 
is presented. 

A63-10828 

EFFICIENCY OF A MULTIPLE ELLIPSES CONFOCAL LASER 
PUMPING CONFIGURATION. 

D. L. Fried and P. Eltgruth (North American Aviation, Inc., 

Space and Information Systems Div., Information Systems Labora- 
tory, Torrance, Calif.) 

IRE, Proceedings , vol. 50, Dec, 1962, p. 2489. 

Presentation of the results of a study of an optical pumping 
system which uses several light sources and several truncated 
elliptical cylinders. It is shown that the expected improvement 
in ability to concentrate large amounts of light at the absorber is 
nonexistent. It is found that, while large eccentricity in the 
ellipse increases the angle over which light would be gathered and 
focused m each of the truncated ellipses, it has the disadvantage 
of increasing the spread of the image. In order to demonstrate 
the significance of the eccentricity the relationships are tabulated 
between the semimajor axis, semiminor axis, the eccentricity, 
and the percentage of the light gathered when the ellipse is so 
truncated as to allow tour light sources to pump one laser rod. 


A63-10897 

ORGANOMETALLIC COMPOUNDS AS POSSIBLE LASER 
MATERIALS. 

Erhard J, Schimitschek and Erich G. K. Schwarz (General 
Dynamic s Corp. .Astronautics Div,, San Diego, Calif.) 

Nature , vol. 196, Dec. 1, 1962, p. 832, 833. 

Proposal for the use of organometallic rare-earth compounds 
for laser actions. A molecular system capable of absorption over 
a broad spectral band, in conjunction with sharp emission lines, 
is desired in order to obtain laser action at higher power outputs 
than are presently accessible. Various covalent organic com- 
pounds of europium, samarium, and terbium have been reported 
to show the desired behavior. Organic constituents of these com- 
pounds contain one or two substituted benzene rings, such as 
salicylaldehyde for each of the three covalent bonds formed with 
the rare-earth atom. The three-step process of optical absorption 
and emission in these compounds is discussed. Absorption (step 1) 
occurs in a broad, quasi-continuous, UV band in the region between 
300-4, 000 A , and is dominated by the organic constituent of the 
complex molecule. The intramolecular energy transfer (step 2) 
occurs without radiation, and is highly dependent on temperature. 

At liquid-nitrogen temperatures, transfer efficiencies as high as 
85% have been observed. The re-emission of excitation energy 
(the final step) is fully radiative. It shows the sharp fluorescence 
spectra characteristic of the rare-earth atom, but is modified 
somewhat by the nature of the organic constituent. The organo- 
metallic rare-earth compounds have attractive optical properties. 
An estimate of pump power required to start laser oscillation, 
using europium salicylaldehyde as an example, is given as 8.5 w. 
Photodecomposition under intense UV radiation is indicated as a 
possible obstacle to the experimental realization of organometallic 
compounds as laser materials. 

A63-10944 

HIGH GAIN GASEOUS (Xe-He) OPTICAL MASERS. 

C. K. N. Patel, W, L. Faust, and R. A. McFarlane (Bell 
Telephone Laboratories, Inc., Murray Hill, N.J.) 

Applied Physics Letters, vol. 1, Dec. 1, 1962, p. 84, 85. 

Description of a gaseous maser medium, containing a mixture 
of helium and xenon, capable of large optical amplification at a 
wavelength of 2.026 p. It yields an optical gain as high as 4.5db/m, 
An enormous increase in the optical gain is obtained by the addition 
of relatively large amounts of helium to xenon. 

A63-10945 

SEMICONDUCTOR MASER OF GaAs. 

T. M. Quist, R. H. Rediker, R. J. Keyes, W. E. Krag, B. Lax, 

A. L. McWhorter, and H. J, Zeigler (Massachusetts Institute of 
Technology, Lincoln Laboratory, Lexington, Mass.) 

Applied Physics Letter s, vol. 1, Dec. 1, 1962, p. 91, 92. 

Description of semiconductor maser experiments which 
produced coherent radiation from GaAs diodes at 77°K and greatly 
improved performance at 4.2°K. It is believed that at 4.2°K in the 
linear region well above threshold, the maser is operating at 
nearly unity quantum efficiency - i.e., that for every electron 
crossing the junction, nearly one photon is emitted, A full confir- 
mation will require an absolute measurement of the light output. 

A63-10963 

OPTICAL MASERS. 

J. H, Sanders (Oxford University, Oriel College, Clarendon 
Laboratory, Oxford, England). 

( British Institution of Radio Engineers, Symposium on Ma sers 
and Lasers, London, En gland, Jan. 2. 1963. ) 

J3ritish Institution of Radio Engineers, Journal, vol. 24, Nov, 1962, 
p. 365-372. 12 refs. 

Review of optical masers, with emphasis on the principle of 
the maser and its extension to the IR and visible region of the 
spectrum. Various types of optical maser which have been suc- 
cessfully operated are described. The unique features of high 
spectral purity and narrow beamwidth are pointed out, and some 
present and future applications are considered. 

A63-10990 

PRINCIPAL USES OF COHERENT LIGHT. 

H, Bose (Laboratoire Central de Telecommunications, Paris, 

F ranee). 

Electrical Communication, vol. 37, no. 4, 1962, p. 360-366. 
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Discussion of factors to be considered in the application of 
coherent light to communication, radar, energy concentration, and 
long-range transfer. The laser is considered the most attractive 
source of coherent light. Coherent light may be used as a carrier 
permitting transmission of information by means of modulation. 

The high directivity of the beam makes possible long-distance links 
with small power and long-range energy transfer with good ef- 
ficiency. A monochromatic light beam emitting plane waves can be 
concentrated by optical means in a spot of approximately 1 X, making 
possible considerable energy densities. Such fields may provoke 
interactions with matter such as, nonlinear effects, and the fre- 
quency-multiplication phenomenon. Intense and localized thermal 
effects can also be obtained in this manner, making possible 
localized chemical reactions and welds of very small dimensions 
for use in microminiaturization applications. 

A63-10991 

LASERS. 

M. Pauthier (Laboratoire Central de Telecommunications, Paris, 
France). 

Electrical Communication, vol. 37, no. 4, 1962, p. 377-386. 

Discussion of the outstanding characteristics of the laser as 
they may appear to the radio electrician. It is concluded that the 
main advantages of laser devices - i. e. , the space and time co- 
herences of the emitted radiation, are basically determined by the 
properties of the cavity used. The reason for this is the greater 
sharpness of this cavity compared to the width of the transition 
used. As long as this remains true, it is reasonable to say that 
the laser is as good as the cavity. 

A63-11035 

AEROSPACE ELECTRONICS: ADVANCED COMMUNICATIONS - 
OPTICAL COMMUNICATIONS. 

K. W. Otten (National Cash Register Co., Dayton, Ohio). 
Space/Aeronautics, pt. 2, Technical Reference Series , Nov. 1962, 
p. 63, 64, 66. 

Evaluation of the applicability of optical systems to long- 
distance space communications. Beam-directing devices, known 
laser materials, liquid Kerr cells, and laser heterodyne receivers 
are discussed. 


A63-11092 

DETECTION OF LASER RADIATION. 

Vincent J. Corcoran and Yoh-Han Pao (University of Chicago, 
Laboratories for Applied Sciences, Chicago, 111. ) 

Optical Society of America, Journal , vol. 52, Dec. 1962, 
p. 1341-1350. 

Contract No. AF 3 3 (616 )- 7 09 5. 

Determination of the magnitudes and frequencies of the fluc- 
tuations in electron emission from the photosurface associated 
with the photon noise and shot noise. The parameters which affect 
these magnitudes are established. The influence of the fluctuations 
upon the probability of detecting low-level laser radiation is 
examined. 


A63-11200 

LIGHTNING STRIKES MANUFACTURING - ELECTRICAL MATE- 
RIAL-WORKING PROCESSES. 

T. W. Black. 

Tool & Manufacturing Engineer , vol. 50, Jan. 1963, p. 87-94. 

12 refs. 

Description of several methods of metal working and forming 
in which electrical energy is used directly to cut or shape materials 
to final size and form. Among the procedures considered are the 
following: electrical-discharge, electrochemical, electron-beam, 
and electro-optical machining, and electrohydraulic and electro- 
magnetic forming. Specific applications of each of these processes 
are discussed and illustrated. 


A63-11301 

EFFICIENCY OF VARIOUS PUMPING SYSTEMS IN RUBY TRAVEL- 
ING - WAVE MASERS. 

V. B. Shteinshleiger, G. S, Misezhnikov, and O. A. Afanas*iev. 
(Radiotekhnika i Elektronika f vol. 7, May 1962.) 

Radio Engineering and Electronic Physics, vol. 7, May 1962, p. 
828-833. Translation. 


Comparison between three possible working systems of 
quantum-mechanical, paramagnetic ruby amplifiers, using a 
different quantum transition for amplifiers, and a different quantum 
transition for pumping. The dependence of the amplification coef- 
ficient of traveling -wave, quantum mechanical paramagnetic ampli- 
fiers on chromium concentration and temperature is investigated 
in these systems. 


A63-11415 

OPTICAL DATA PROCESSING. 

James McDermott. 

Space / Aeronautic s , vol. 39, Jan. 1963, p. 79-85. 

Summary of new developments in digital data processing 
resulting from the invention of the laser and the use of fiber optics. 
Methods of combining lasers to form logic devices are shown, 
along with the possibilities that they hold for all optical data 
processing. The new solid-state injection laser, more electronic 
than optical, is described, with a forecast of its applications. 

Fiber optics for logic systems, memories, and data display are 
analyzed, and a review is given of electroluminescent-photoconduc - 
tive (EL-PC) cells in the basic functions of digital data processing. 


A63-11431 

THE COHERENCE AND DIRECTIVITY OF EMISSION FROM A 
RUBY LASER. 

M, D, Galanin, A. M. Leontovich, and Z, A. Chizhikova. 

(Zhurnal Eksperimental* not i Teoreticheskoi Fiziki, vol. 43, 

July 1962, p. 347-349.) 

Soviet Physics - JETP, vol. 16, Jan. 1963, p. 249-251. Transla- 
tion, 

Experimental investigation of the relation between coherence 
and directivity of ruby-laser emission. It is shown that emission 
pulsations during generation arise simultaneously in all radiating 
surfaces of the crystal. Interference experiments indicate that 
almost the entire end face of the crystal radiates coherently, but 
that the wave front is not plane. It is also observed that there is no 
connection between the ring emission pattern of some crystals and 
their coherence. 


A63-11834 

METODY SUZHENHA SPEKTRAL' NYKH LINII DLIA INTERFE- 
RENTSIONNYKH IZMERENH DLINY [METHODS OF NARROWING 
SPECTRAL LINES FOR THE INTERFERENTIAL MEASUREMENT 
OF LENGTH]. 

A. P. Kirichenko. 

Uspekhi Fizicheskikh Nauk , vol. 78, Nov. 1962, p. 525-538. 

29 refs. In Russian. 

Description of methods for obtaining strictly monochromatic 
radiation narrower than that of Doppler. Methods covered are the 
following: (1) interference monochromatization, usually applied 
to emission lines located in the visible region of the spectrum; (2) 
absorption monochromatization for resonance lines located in the 
UV region of the majority of elements; and (3) methods of obtaining 
intensive coherent radiations by means of lasers; and (4) a method 
of obtaining narrow coherent radiation by means of interference - 
compensation circuits. 


A63-11878 

FLUORESCENCE IN CdS AND ITS POSSIBLE USE FOR AN 
OPTICAL MASER. 

D. G, Thomas and J. J. Hopfield (Bell Telephone Laboratories, 
Inc., Murray Hill, N.J.) 

Journal of Applied Physics , vol. 33, Nov. 1962, p. 3243-3249. 

Consideration of fluorescence from semiconductors for 
possible use in constructing a laser. Attention is given to the 
sharp-line emission which occurs at low temperatures in cadmium 
sulfide and which arises from excitons bound to impurities. Some 
recent experimental results are summarized which give information 
concerning the fluorescent efficiency and the depth to which crystals 
are excited using UV light for excitation. Possible laser geome- 
tries are discussed, and the opportunities for using an evacuated 
ground state are pointed out. There appear to be several severe 
difficulties associated with the small depth of penetration of the 
exciting light, with the low fluorescent efficiencies available, and 
with the inability to grow large perfect crystals with controlled 
impurity content. With CdS, both phonon and Zeeman effects can 
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be used to produce depopulation. The effects are briefly discussed. 
It is indicated that an improvement in the art of crystal growing 
is probably necessary before the effects described can be expected 
to result in a useful laser. 


A 63-11 983 

ADVANCED ELECTRON TUBES FOR HIGH FREQUENCY, HIGH 
POWER, AND LONG LIFE. 

Walter L. Knecht {USAF, Systems Command, Aeronautical Sys- 
tems Div., Electronic Technology Laboratory, Wright-Patter son 
AFB, Ohio). 

( American Society of Metals, Golden Gate Conference, San Fran- 
cisco, Calif. , Feb. 1962. ) 

IN: Materials Science and Technology for Advanced Applications. 
Englewood Cliffs, N. J. ; Prentice -Hall, Inc., 1962, p. 467-497. 

Discussion of new developments in submillimeter and mil- 
limeter tubes. Five categories of microwave tubes are tabulated; 
M-type backward-wave oscillators, klystrons, magnetrons, TWT, 
and O-type backward- wave tubes. Two relatively new high-power 
submillimeter-tube approaches are reviewed; the ubitron and the 
rebatron. Also considered are the tornadotron device, lasers, 
electron-beam plasma interaction, and optical-grating interaction. 


A63-12077 

PULSED OPTICAL LASER RADAR. 

Robert D. Kroeger. 

Sperry Engineering Review , vol. 15, Winter, 1962, p. 44-53. 

Description of a pulsed laser radar, and presentation of sev- 
eral examples that demonstrate the radar's range and angular 
resolution capabilities for observations made near the horizon in 
daylight. Two versions of Q-switched lasers are described. 
Concepts of two systems are discussed. In one, the target is 
measured by electronic scanning; and in the other, the target is 
illuminated and imaged using the laser's high-power density. 

Both depend upon the laser's narrow-beam capability. To demon- 
strate the capability of the radar, a typical ranging system is 
analyzed, in which, with the radar located on the ground, the SNR 
is computed for nighttime ranging on an Echo-type satellite 1,000 
miles away. 


A6312276 

NEW EXPERIMENTAL TESTS OF THE SPECIAL PRINCIPLE OF 
RELATIVITY. 

C. Miller (Universitetets Institut for Teoretisk Fysik, and Nordisk 
Institut for Teoretisk Atomfysik, Copenhagen, Denmark). 

Royal Society (London), Proceedings, Series A, vol. 270, Nov, 27, 
1962, p. 306-311; Discussion, p. 311-314. 19 refs. 

Presentation of data from tests, performed by means of two 
masers with the molecular beams in opposite directions, to provide 
direct experimental information for Einstein 1 s principle of relativi- 
ty. It is assumed that the characteristic frequency of the maser is 
determined as a certain mean value of the Doppler frequency over 
different directions of emission. 


A63-12293 

THE LASER. 

A. Yariv and J. P. Gordon (Bell Telephone Laboratories, Inc., 
Murray Hill, N.J.) 

IEEE, Proceedings, vol. 51, Jan. 1963, p. 4-29. 105 refs. 

Review of the field of lasers, summarizing both theory and 
practice. Blackbody radiation theory is used to introduce the 
concepts of spontaneous and induced transitions. The Schawlow- 
Towens instability (start-oscillation) condition is derived, and the 
different laser media are described. Other topics treated include 
optical pumping, experimental techniques, output power, noise, 
optical resonators, and lasers in communications. 


A63-12294 

THE POTENTIALITIES AND PRESENT STATUS OF MASERS 
AND PARAMETRIC AMPLIFIERS IN RADIO ASTRONOMY. 

J, V. Jelley (Atomic Energy Research Establishment, Nuclear 
Physics Div., Harwell, Berkshire, England), 

IEEE, Proceedings, vol. 51, Jan, 1963, p. 30-45. 113 refs. 


Review of the potentialities and present status of maser and 
parametric radiometer systems in the field of radio astronomy. 

A short historical account of the development of the maser is 
followed by an outline of the objectives of radio-astronomical 
research and the radiation mechanisms which arise. The require- 
ments of the radio astronomer are noted, and a detailed discussion 
is presented of the limitations and relative merits of masers and 
parametric amplifiers in radio astronomy. A compilation of data 
on existing and planned observatory installations is included. 

There is also a brief summary of some achievements in astronomy 
which have resulted directly from the developments and applica- 
tions of these low-noise devices. Likely trends in the near future 
are indicated. 


A63-12295 

CHARACTERISTICS OF GIANT OPTICAL PULSATIONS FROM 
RUBY. 

F. J. McClung and R. W. Hellwarth (Hughes Research Labora- 
tories, Malibu, Calif.) 

IEEE, Proceedings, vol. 51, Jan. 1963, p. 46-53. 10 refs. 

Contract No. AF 3 3(616 > -8 2 3 3 . 

Description of a method of laser modulation which produces 
fast, intense, and controllable giant laser pulses by Q-modulation. 
The principles of the technique are outlined and early experimental 
results reviewed. The temporal, spectral, and spatial structure 
of giant pulses produced from ruby by a nitrobenzene Kerr-cell 
modulator is reported. The pulse characteristics found to date 
yield information about the nature of various relaxation processes 
in ruby. Results of experiments show the following: (1) a 

shortening of upper-state relaxation time by about seven times 
under heavy pumping; (2) relaxation of excitation taking place 
across the laser line in microseconds; (3) progressive spectral 
broadening for shorter pulses to encompass most of the fluorescent 
line; (4) increasing asymmetry of spectral output for faster, more 
intense pulses; and (5) little broadening of beam divergence over 
normal, but with added structure. 


A63-12296 

HOLM1UM DOPED CALCIUM FLUORIDE AS A MASER MATERIAL. 
E. S. Sabisky and H. R, Lewis (Radio Corporation of America, 

RCA Laboratories, Princeton, N.J.) 

IEEE, Proceedings, vol. 51, Jan. 1963, p. 53-56. 13 refs. 

Contract No, DA36 - 039- sc -87 386. 

Discussion of the use of the large magnetic interaction between 
the nucleus and the paramagnetic electrons found in rare-earth 
ions, particularly holmium. A three-level microwave maser 
requires that transitions be allowed between nonadjacent energy 
levels. The requirement can be satisfied by a strong hyperfine 
interaction which, like a noncubic crystalline field, mixes the spin 
states. Moreover, an energy doublet in a cubic field would have an 
isotropic Zeeman effect and the material could then be used in 
powdered form. EPR (Electron Paramagnetic Resonance) studies 
show that divalent holmium in CaF^ is such a material. It is shown 
that Ho^ + :CaF2 is expected to have a figure of merit which is 
0.1 that of ruby for equal concentrations of the paramagnetic ion. 


A 63-1 2297 

URANIUM-DOPED CALCIUM FLUORIDE AS A LASER MATERIAL. 
J. P. Wittke, Z. J. Kiss, R. C. Duncan, Jr., and J . J. 
McCormick (Radio Corporation of America, RCA Laboratories, 
Princeton, N.J.) 

IEEE, Proceedings , vol, 51, Jan. 1963, p. 56-62. 10 refs. 

Contract No, AF 33(616)-8199. 

Spectroscopic study of the U^ + :CaF system, and of its 
behavior as an optical maser. The results show that, apart from 
a set of absorption lines due to tetravalent uranium, the UiCaF^ 
crystals exhibit two types of U^+ sites. An energy level system 
is determined for the sites corresponding to "isolated" ions. 

These sites give rise to a maser transition at 2.51^. The second 
type of site, appearing only in more highly doped crystals, is 
associated with the maser lines observed at 2.61 and 2.57^, 
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A63-12298 

ZEEMAN EFFECTS IN GASEOUS He-Ne OPTICAL MASERS. 

R. Paananen, C. L. Tang, and H. Statz (Raytheon Co., Research 
Div., Waltham, Mass.) 

IEEE, Proceedings, vol. 51, Jan. 1963, p. 63-69. 

Experimental and theoretical study of the Zeeman effects in 
a gaseous He-Ne laser under weak and normal excitation conduc- 
tions. Attention is confined to the strongest maser emission line 
(2S2 -»2p^). Under weak excitation conditions, the maser emission 
is a doublet of right and left circularly polarized waves , These may 
belong either to the same cavity mode or to different cavity modes, 
depending on the strength of the applied magnetic field. When 
viewed through a linear polarizer, the maser emission is amplitude 
modulated. Under normal excitation conditions, for suitable 
magnetic fields, the maser could oscillate in at least three modes. 
The maser emission would then consist of a pair of right circularly 
polarized waves of two different cavity-resonant frequencies and a 
pair of left circularly polarized waves of different frequencies. 

In this case, a beat note at the difference frequency is photo- 
detected without the need of a linear polarizer. 


A63-12300 

SEMICLASSICAL TREATMENT OF THE OPTICAL MASER. 

L. W. Davis (Philco Corp., Western Development Laboratories, 
Palo Alto, Calif.) 

IEEE, Proceedings, vol. 51, Jan. 1963, p. 76-80. 10 refs. 

Study, on the basis of the semiclassical theory of radiation, 
of the steady-state operation of the laser oscillator for the case 
in which a single cavity mode is excited. With the introduction of 
certain simplifying assumptions, calculations yield concise 
results for the frequency and amplitude of the field oscillations. 

A frequency pulling effect is predicted which corresponds to the 
Block-Siegert shift or which, alternatively, may be regarded as 
the result of the Stark effect. 


A 63-1 2301 

MODES IN A MASER INTERFEROMETER WITH CURVED AND 
TILTED MIRRORS. 

A. G. Fox and Tingye Li (Bell Telephone Laboratories, Inc., 
Holmdel, N.J.) 

IEEE, Proceedings, vol. 51, Jan. 1963, p. 80-89. 

Extension of a study on an idealized interferometer, empha- 
sizing the effects of certain simple forms of aberration. The first 
type of aberration is represented by tilted plane mirrors, and the 
second by curved mirrors. Tilting the mirror causes the mode 
patterns to become asymmetric and the diffraction loss to become 
greater. It also tends to equalize the losses of the two lowest- 
order modes, thus causing a beating phenomenon which is observed 
experimentally. In the case of interferometers with mirrors of 
arbitrary radii of curvature, there exist regions of low loss and 
high loss as the mirror spacing is varied. The loss function is 
represented by a contour map of a three-dimensional model which 
has certain symmetry properties. This model is useful in choosing 
proper mirror spacing for low-loss operation of optical masers. 


A 63-1 2302 

COMPARISON OF QUANTUM AND SEMICLASSICAL RADIATION 
THEORIES WITH APPLICATION TO THE BEAM MASER. 

E. T. Jaynes (Washington University, St. Louis, Mo.) and F. W. 
Cummings (Ford Motor Co., Aeronutronic Div, , Newport Beach, 
Calif.) 

IEEE, Proceedings, vol. 51, Jan. 1963, p. 89-109. 17 refs. 

Clarification of the relationship between the quantum theory 
of radiation in which the electromagnetic field-expansion coef- 
ficients satisfy commutation relationships, and the semiclassical 
theory in which the electromagnetic field is considered as a 
definite function of time rather than as an operator. Some of the 
results are applied to the study of amplitude and frequency stability 
in a molecular beam maser. It is shown that the semiclassical 
theory, when extended to take into account both the effect of the 
field on the molecules and the effect of the molecules on the field, 
reproduces almost quantitatively the same laws of energy ex- 
change and coherence properties as the quantized field theory, in 
particular, the semiclassical theory is shown to lead to a predic- 
tion of spontaneous emission, with the same decay rate as that 
given by quantum electrodynamics. Equilibrium amplitude and 


frequency of oscillation are obtained for an arbitrary velocity 
distribution of focused molecules, generalizing the results obtained 
previously by Gordon, Zeiger, and Towens for a single -velocity 
beam, and by Lamb and Helmer for a Maxwellian beam. The effect 
of amplitude and frequency of oscillation is calculated for small 
systematic perturbations. The response of an oscillating maser to 
randomly time-varying perturbations is considered. Graphs are 
given showing predicted response to a small, superimposed signal 
of a frequency near the oscillation frequency. The existence of 
noise -enhancing and noise -quieting modes of operation is shown to 
be a general property of any oscillating system in which amplitude 
is limited by nonlinearity. 


A63-12303 

PARAMETRIC AMPLIFICATION IN SPATIALLY EXTENDED 
MEDIA AND APPLICATION TO THE DESIGN OF TUNEABLE 
OSCILLATORS AT OPTICAL FREQUENCIES. 

Norman M. Kroll (University of California at San Diego, La Jolla, 
Calif. ) 

(Physical Review, vol. 127, Aug. 1962, p. 1207-1211.) 

IEEE, Proceedings, vol. 51, Jan. 1963, p. 110-114. 

Development of a theory of traveling- and backward -wave, 
variable -parameter amplification appropriate to the amplification 
of a light beam. It is an extension of the theory of Tien and Suhl 
for one -dimensional propagation to the case in which the pump 
wave, signal wave, and idler waves have different directions of 
propagation. The theory is then applied to the design of a tuneable 
oscillator at optical wavelengths. The device is tuned by changing 
the orientation of a parallel-mirror system. It appears that 
currently available pulsed-laser powers are sufficient to drive 
such devices, and that a continuous tuning range over a three-to- 
one interval in frequency is possible. 


A63-12304 

MASERS AND MILLIMETER WAVES. 

Frank S. Barnes (University of Colorado, Electrical Engineering 
Dept., Boulder, Colo.) 

IEEE, Proceedings, vol. 51, Jan. 1963, p. 115-119. 43 refs. 

University of Colorado Research Council, and National Engineering 
Science Co. supported research. 

Review of the characteristics of a number of different kinds 
of masers to estimate their usefulness in the wavelength region 
between one and 0.1 mm. An estimate of the maximum power 
output for these systems is made and compared with the output to 
be expected from mixing two optical signals in a nonlinear 
dielectric and on a photocathode. Additionally, the noise charac- 
teristics of maser amplifiers are briefly reviewed for this region 
of the spectrum. 


A63-12305 

AN ACTIVE INTERFERENCE FILTER AS AN OPTICAL MASER 
AMPLIFIER. 

Vern N. Smiley (U.S. Navy, Electronics Laboratory, San Diego, 
Calif.) 

IEEE, Proceedings, vol. 51, Jan. 1963, p. 120-124. 12 refs. 

Derivation of approximate theoretical expressions for gain, 
bandwidth, and root gain -bandwidth by introducing negative 
absorption into equations for a Fabry- Perot interference filter. 
Results of gain vs frequency calculations are given for a 10-cm 
maser with high single-pass gain and a 100-cm maser with low 
single -pass gain. Root gain -bandwidth is shown to be a constant 
for a given cavity as long as the cavity bandwidth is much smaller 
than the Doppler or fluorescent linewidth of the maser transition. 
Frequency drift due to temperature variations and the necessity 
for precise control of single -pass gain are two practical problems. 
These must be solved in order to make a stable amplifier with 
high gain. 


A63-12307 

WIDE -BAND MICROWAVE LIGHT MODULATION. 

W. W. Rigrod (Bell Telephone Laboratories, Inc., Murray Hill, 
N.J.) and I, P. Kaminow (Bell Telephone Laboratories, Inc., 
Holmdel, N.J.) 

IEEE, Proceedings, vol. 51, Jan. 1963, p. 137-140. 10 refs. 
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Description of a method for obtaining light modulation of an 
extremely wide band by traveling-wave interaction in electro-optic 
or magneto-optic materials. When the intrinsic velocity of micro- 
waves in the material is appreciably less than that of light, the syn- 
chronism conditions require the light to be directed obliquely with 
respect to the wave vector of the microwave field. Structures are 
described which satisfy this condition, and in which the microwave 
field is largely concentrated in the electro-optic medium, resulting 
in very little dispersion and economical use of microwave power. 
The use of the linear electro-optic effect in potassium dihydrogen 
phosphate in such applications is considered. 

A 63-1 2309 

GIGACYCLE BANDWIDTH COHERENT UGHT TRAVELING-WAVE 
PHASE MODULATOR. 

C. J. Peters (Sylvania Electric Products, Inc,, Sylvania Electronic 
Systems, Applied Research Laboratory, Waltham, Mass,) 

IEEE, Proceedings, vol. 51, Jan. 1963, p. 147-153, 

Description of a continuous -duty, coherent-light phase 
modulator which exhibits a bandwidth in the gigacycle range, A 
modulation index of unity is obtained with a modulation peak power 
of about 12 watts. This power level is independent of the bandwidth 
of the modulation. The extremely wide bandwidth operation with the 
low modulation power is obtained by applying the modulation voltage 
to the electro-optical material by means of a traveling-wave 
structure of the transmission-line type. The direction of propaga- 
tion of the light and of the modulation are colinear and the transmis- 
sion line is designed so that the light progresses through the 
crystal in synchronization with the modulation on the line. The 
magnitude of the angular modulation is determined by illuminating 
the modulator with a ruby laser and examining the individual 
spectral components of the output with an S-band, traveling-wave, 
microwave phototube receiver. Similar to the behavior of conven- 
tional FM systems, a minimum in the carrier at a modulation index 
of 3,75 is observed as well as the appearance of the appropriate 
sidebands. These experiments are performed at 30 Me and 1 Gc. 
The attenuation of the 1 Gc modulation through the modulator and the 
balun at either end is 2 db, and the attenuation of the light through 
the electro-optical crystals is about 6 db. 


A63>12312 

INDUCED y-RAY EMISSION. 

V. Vali and W. Vali (Boeing Co., Boeing Scientific Research 
Laboratories, Seattle, Wash.) 

IEEE, Proceedings, vol, 51, Jan, 1963, p. 182-184. 

Extension of optical maser techniques to the gamma-ray 
region. It is shown that under certain conditions induced gamma 
rays can be produced. The condition of criticality rather than that 
of oscillation is used because a gamma-ray maser does not have a 
resonant structure. The main observable effects are the shortening 
of lifetimes of some gamma excitations and the appearance of two 
or more coherent gamma quanta. 

A63-12313 

OPTICAL PUMPING OF MICROWAVE MASERS. 

H. Hsu and F. K, Tittel (General Electric Co,, Electronics 
Laboratory, Syracuse, N.Y.) 

IEEE, Proceedings, vol, 51, Jan. 1963, p, 185-189. 13 refs. 
Contract No. DA- 36 - 039-sc -87209. 

Discussion of the application of optical pumping techniques 
to microwave masers. It is shown that optical pumping appears 
to be promising for achieving low-noise maser action at very high 
frequencies and at elevated temperatures. The analysis includes 
the treatment of optical -pumping principles, noise considerations, 
pump-power requirements, and maximum signal frequencies. 
Potential advantages and limitations which can exist when using 
optical excitation are considered. The developed concepts and 
procedures are applied for illustrative purposes to evaluate the 
expected performance of a ruby maser. 

A 63- 12314 

REQUIREMENTS OF A COHERENT LASER PULSE -DOPPLER 
RADAR. 

G. Biernsun and R, F. Lucy (Sylvania Electric Products, Inc., 
Sylvania Electronics System, Applied Research Laboratory, 
Waltham, Mass.) 

I EEE, Pro ceedings, vol. 51, Jan. 1% 3, p. 202-21 3. 10 rels. 


Description of the requirements and performance of coherent, 
optical detection in an optical radar application, comparing the 
coherent with noncoherent detection. An important requirement 
to achieve such a system is the development of an efficient laser 
transmitter having a high-power pulse laser (or less than 10-^ sec 
pulse width) driven by a CW -laser oscillator which supplies the 
coherent local-oscillator reference. It is indicated that such a 
transmitter will probably be available in the near future, and 
coherent-laser radar systems will then be practical. It is shown 
that to achieve an efficient coherent optical radar, a pulse width 
less than 10-jisec and a spectral line width less than 10 Me is 
required. 

A63-12316 

QUANTUM ELECTRODYNAMIC PREDICTION OF THE ENVELOPE 
MODULATION OF MASER BEAMS. 

R. M. Bevensee (University of California, Electrical Engineering 
Dept., Berkeley, Calif.) 

IEEE, Proceedings, vol. 51, Jan. 1963, p. 215, 216. 

Derivation of two differential equations for a maser, one for 
the variation of the second-order magnetic-field energy with time 
and the other for the variation of the molecular energy with time. 
The development is based on an interpretation of the work of 
Senitzky. The two equations describe qualitatively the envelope 
modulations often observed in laser beams. It is assumed that a 
single cavity mode interacts (through magnetic dipole coupling) with 
molecules making transitions between two energy states. The 
slow dissipation of power from the cavity is also taken into account. 
As a result an envelope modulation given by the zero-order Bessel 
function is obtained. 

A63-12317 

SOVIET LASER RESEARCH. 

Simon Kassel, 

IEEE, Proceedings, vol. 51, Jan. 1963, p. 216-218. 36 refs. 

Brief review of Soviet achievements in the field of laser 
devices gleaned from the open. Soviet professional literature, mainly 
in the field of theory. The discussion covers early research, 
paramagnetic materials, IR gas masers, and semiconductor IR 
and optical masers. 

A63-12318 

LASER Q SPOILING EFFECTS USING A REMOTE REFLECTOR. 

J, I. Masters and J. H. Ward (Technical Operations Research, 

Inc,, Burlington, Mass.) 

IEEE, Proceedings, vol. 51, Jan. 1963, p. 221-223. 

Contract No. AF 19(628)-405. 

Description of a technique for peak-power enhancement of 
pulsed lasers, referred to as "Q spoiling." A peak-power 
increase is observed when an active rod that is totally reflecting 
on one end is provided with a carefully aligned, remote but fixed 
mirror as the opposing reflector of the laser enclosure. The 
mechanism that appears to be effective is a simultaneous increase 
with mirror displacement of both the Q of the enclosure and its 
pre -oscillation losses. A diagram showing peak power gain vs 
displacement of a 90% reflector is included. 

A63-12319 

AN S-BAND TRAVELING-WAVE MASER. 

H. B. Yin, L, C. Morris, and D, J, Miller (Radio Corporation of 
America, Defense Electronics Products, Camden, N.J.) 

IEEE, Proceeding s, vol. 51, Jan. 1963, p. 225. 

Brief description of a new S-band, traveling -wave maser with 
an extremely wide tunable range (2 to 3 Gc). The slow-wave 
circuit is a copper meander line, photoetched on a mylar substrate. 
Ferrite isolation techniques are used to determine the optimum 
location for circular polarization. Some of the experimental 
results obtained with this device are presented. 

A63-12386 

LASER FABRICATES SPACE-AGE MATERIALS. 

M. D. Weisinger (General Dynamics Corp. , Convair Div. , San 
Diego, Calif. ) 

SAE Journal, vol. 71, Feb. 1963, p. 56-58. 

Discussion of the application of lasers to industrial needs, 
including machining, trimming, and welding. The operation of a 
laser is described. Schematic diagrams of a pulsed ruby laser and 
of the energy levels of the excited ruby are included. 
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A 63-12503 

CORRELATION OF OUTPUT SPIKES FROM DIFFERENT POR- 
TIONS OF A RUBY LASER. 

J. F. Ready (Minneapolis -Honeywell Regulator Co. , Honeywell 
Research Center, Hopkins, Minn. ) 

Applied Optics , vol. 2, Feb. 1963, p. 151, 152. 

Experimental investigation for the purpose of correlating the 
oscillatory outputs from different sections of a ruby laser. Meas- 
urements made on five ruby rods with partially transmitting, 
aluminized coatings on the flat ends, used in a helical configuration 
in which the ruby was cooled by flowing gas, showed typical relaxa- 
tion oscillation spikes in the laser emission. A typical trace on a 
dual-beam oscilloscope of the two photomultiplier outputs is 
presented. It is found that the relative amplitudes of the spikes are 
generally the same on both traces; frequently, large spikes are to 
be observed on one trace while the corresponding spikes on the 
other trace are small. Different areas are also found to contribute 
at different relative levels of intensity as the input energy is 
changed. It is surmised that the coupling between the different 
volumes of the ruby undergoing stimulated emission is provided by 
scattered laser light. 


A63-12539 

A LASER DESIGN FOR SPACE COMMUNICATIONS. 

Lawrence Goldmuntz (TRG, Inc,, Syosset, N.Y.) 

(Institute of Radio Engineers, International Convention, New York, 
N.Y,, Mar. 26-29, 1962.) 

1962 IRE International Convention Record. Part 5 - Aerospace and 
Navigational Electronics; Military Electronics; Radio Frequency 
Interference; Space Electronics and Telemetry , vol, 10, p, 298-305, 
Price of entire volume (332 p»): nonmembers, $6.00, 

Discussion of performance characteristics, in various 
missions, of simple laser systems employing both incoherent and 
coherent detection. Some techniques being developed to achieve 
coherence in time and space pn the detecting element are described. 
It is shown that with a perfect optical heterodyne (coherent optical 
detector) it is possible to achieve a radiation-limited system, 
almost independent of the practical background likely to be 
encountered. Specifically, a communication system can be radia- 
tion-limited, as long as the local oscillator signal is sufficiently 
intense to provide a photocurrent larger than the background- 
derived current caused by detector noise or background radiation. 


A63-12631 

THE PROTON MAGNETIC RESONANCE OSCILLATOR, A RADIO 
FREQUENCY SOURCE OF HIGH SPECTRAL PURITY. 

Alexander Ganssen (National Co. , Inc., Malden, Mass.) 

( Institute of Radio Engineer s-National Bureau of Standards- 
American Institute of Electrical Engineer s-National Science 
Foundation, International Conference on precision Electromagnetic 
Measurements, Boulder, Colo., Aug. 14 - 17 , 1962 . ) 

IRE Transactions on Instrumentation, vol. I- 11, Dec. 1962, 
p. 166-170. 

USAF-supported research. 

Experimental investigation of some basic properties of a 
proton maser, making use of the dynamic Overhauser effect for 
population inversion and enhancement. The long proton spin 
relaxation times of liquid samples, in the order of seconds, 
facilitate the production of self- sustained continuous oscillation with 
high spectral purity. Theoretically, the proton maser oscillator 
should have a spectral purity of some parts in 10* 4 for an inhomo- 
geneously broadened proton resonance absorption linewidth of 
100 cps at a frequency of 15 Me. A proton maser is operated at 
this frequency in a temperature- stabilized permanent magnet. In 
preliminary experiments a frequency drift in the order of one part 
in 109/sec is measured. The spectral purity is tested by beating 
together the frequencies of two proton maser oscillators operating 
within the same magnetic field. Preliminary results yield fre- 
quency deviations of less than six parts in 10^. The sources in- 
troducing frequency instability are discussed, and their relative 
contributions are evaluated. 


A63-12632 

THE ATOMIC HYDROGEN MASER. 

Norman F. Ramsey (Harvard University, Cambridge, Mass. ) 


( Institute of Radio Engineers-National Bureau of Standards- 
American Institute of Electrical Engineers-National Science 
Foundation, International Conference on Precision Electromagnetic 
Measurements, Boulder, Colo. , Aug. 14-17, 1962. ) 

IRE Transactions on Instrumentation, vol. 1-11, Dec. 1962, 
p. 177-182. 15 refs. 

Description of the atomic hydrogen maser and experiments 
made with it. In this device, hydrogen atoms in the upper hyper- 
fine state are focused onto the entrance aperture of a Teflon- coated 
quartz bulb in which the atoms are stored for about a second. This 
bulb is surrounded by a cylindrical RF cavity. When the cavity is 
tuned to the hyperfine frequency of atomic hydrogen, maser radia- 
tion is produced. Because of the large line Q (quality factor of the 
cavity) resulting from the long storage time, the radiation is 
highly stable in frequency. Results are given of the theoretical 
calculations of the threshold flux of atoms required for maser 
oscillations, of the various relaxation processes that limit the 
effective storage time, and of the possible sources of frequency 
shifts of the maser. The relative stability of two hydrogen masers 
is calculated. 


A 63-1 2633 

HYDROGEN CYANIDE MOLECULAR BEAM-TYPE MASER. 

D. Marcuse (Bell Telephone Laboratories, Inc., Holmdel, N. J. ) 
( Institute of Radio Engineers-National Bureau of Standards- 
Atnerican Institute of Electrical Engineers-National Science 
F oundation, International Conference on Precision Electromagnetic 
Measurements, Boulder, Colo., Aug. 14-17, 1962.) 

IRE Transactions on Instrumentation, vol. 1-11, Dec. 1962, 
p. 187 -19 0^ 

Description of a hydrogen- cyanide molecular-beam-type 
maser, which has been successfully operated as an oscillator. 

The maser, oscillating at two lines of a hyperfine triplet at 
88. 633 Gc, uses an interferometer-type, confocal, resonant 
cavity. Many molecular beams eject from two circular-beam 
sources radially toward the center of the circle where the cavity 
is located. The focusers, which separate molecules in the first 
excited state of the rotational energy spectrum from those in the 
ground state, consist of two planes. Each plane is composed of 
radially arranged rods which are charged alternatingly to high 
positive and high negative potentials. 


A63-12634 

AMMONIA MASERS. 

Koichi Shimoda (University of Tokyo, Tokyo, Japan). 

(Institute of Radio Engineers-National Bureau of Standards- 
American Institute of Electrical Engineers-National Science 
Foundation, International Conference on Precision Electromagnetic 
Measurements, Boulder, Colo., Aug. 14-17, 1962. ) 

IRE Transactions on Instrumentation , vol. I- 11, Dec. 1962, 
p. 195-200. 16 refs. 

Description of operating characteristics of ammonia masers 
on the 3, 2 line of N 14 H 3 and on the line N 15 H 3 « Experimental and 
theoretical results on the stability, resettability, and mutual con- 
sistency of ammonia masers are discussed. A method of manual 
tuning of the cavity by the magnetic perturbation of about 2 oersted 
on the 3, 2 line of N 14 H 3 ensures that the frequency can be reset 
within a few parts in 10“. A system of automatic cavity tuning for 
a pair of masers is found which allows higher accuracy. Various 
types of frequency shifts and fluctuations are considered, and 
methods of reducing them are discussed. Numerical evaluations 
of the stability and reproducibility of the ammonia maser are com- 
pared with the hydrogen maser. 


A63-12635 

N i5 H 3 DOUBLE -BEAM MASER AS A PRIMARY FREQUENCY 
STANDARD. 

Jean De Prins (University of Brussels, Brussels, Belgium). 
(Institute of Radio Engineers-National Bureau of Standards 
American Institute of Electrical Engineers-National Science 
Foundation, International Conference on Precision Electromagnetic 
Measurements, Boulder, Colo., Aug. 14-17, 1962. ) 

IRE Transactions on Instrumentation, vol. I -11, Dec. 1962, 
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p. 200-203. 10 refs. 



A63-1 2636 


Experimental investigation of the use of ammonia masers as 
frequency standards. The masers oscillate on the J = K - 3 in- 
version line of N^H 3 . Single-beam masers allow the realization 
of a frequency standard with a stability of 2-3. 10*^, and an ac- 
curacy of about 10"9. Experiments on double-beam masers suggest 
that their use makes it possible to obtain a stability of the order of 
10~ 12 and an accuracy better than 10" 10 . 

A63-12636 

CHARACTERISTICS OF THE 3-2 LINE DOUBLE- BEAM MASER 
OF N 14 H 3 AND THE PRECISION OF FREQUENCY COMPARISON. 

Y. Saburi, M. Kobayashi, Y. Yasuda, and K. Harada (Ministry 
of Posts and Telecommunication, Tokyo, Japan). 

( Institute of Radio Engineers-National Bureau of Standards- 
American Institute of Electrical Engineer s -National Science 
Foundation, International Conference on Precision Electromagnetic 
Measurements, Boulder, Colo., Aug. 14-17, 1962.) 

IRE Transactions on Instrumentation , vol. I- 11, Dec. 1962, 
p. 204-211. 

Experimental investigation of the characteristics of a 3, 2 line 
double-beam N i4 H 3 maser, by using the Zeeman effect for the 
determination of the reference frequency. The shift of the refer- 
ence frequency due to a variation of 30% in the ammonia pressure, 
20% in the focuser voltage, or 10% in the intensity of the perturbing 
magnetic field is less than one part in 10*0, The variation in the 
traveling-wave effect by change of the effective beam intensity, 
both in single-beam and double-beam types, is calculated for 
practical use. The phase variation and noise in the frequency mul- 
tiplier and the quartz oscillator are preliminarily investigated in 
order to improve the precision of frequency comparison between the 
maser and the quartz-crystal oscillator. 


A63-12685 

LARGEUR DE RAIE D'UN OSCILLATEUR LASER, CONSIDERE 
COMME LE SIEGE D' UNE REACTION EN CHAlNE [THE LINE 
WIDTH OF A LASER OSCILLATOR CONSIDERED AS A SEAT OF 
A CHAIN REACTION]. 

Augustin Blaqui^re (Institut d' Electronique, Orsay (Seine-et-Oise), 
F ranee). 

Academie des Sciences (Paris), Comptes Rendus , vol. 255, 
no. 23, Dec. 5, 1962, p. 3141-3143. In French. 

Calculation of the line width of a laser oscillator based on the 
formal analogy between the stimulated emission phenomenon and 
the fission phenomenon. The laser oscillator is considered to be a 
supercritical system stabilized by the nonlinear effects. 


A63-12816 

THRESHOLD RELATIONS AND DIFFRACTION LOSS FOR INJEC- 
TION LASERS. 

G. J. Lasher (International Business Machines Corp., Thomas J. 
Watson Research Center, Yorktown Heights, N.Y.) 

IBM Journal of Research and Development , vol. 7, Jan. 1963, 
p. 58-61. 

Contract No. DA-36-039-sc-90711. 

Derivation of formulas for the minimum current necessary to 
obtain coherent-light emission in terms of the dimensions of the 
resonant structure and measurable physical characteristics of 
injection-light sources. The structure considered is a rectangular, 
semiconducting crystal, with holes and electrons being injected 
into opposite faces. Within the crystal there is an active layer of 
thickness which emits light when a current is passed through the 
device. The threshold current density is found by equating the 
gain, due to stimulated emission with the sum of the losses caused 
by reabsorption or scattering by the crystal, transmission through 
the reflecting strips, and diffraction toward the sides of the crystal. 
As an example, the threshold current density for a gallium- 
arsenide crystal is calculated and found to be 830 amp/cm? A 
new method of calculating the diffraction loss, which applies when 
the light-emitting layer is surrounded by light-absorbing material, 
is presented in an appendix. 


A63-12846 

IRON SAPPHIRE MASER WITH NO MAGNETIC FIELD. 

G. E. Friedman and A. W. Nagy (Johns Hopkins University, 
Applied Physics Laboratory, Silver Spring, Md.) 

IEEE, Proceedings, vol. 51, Feb. 1963, p. 361, 362. 
Contract No. NOw 62-0604-c, 


Description of observed maser action in trivalent iron-doped 
sapphire with no magnetic field. It is believed that this is the 
first reported microwave maser operation with only crystalline 
field splitting. 


A 63-1 284 7 

FOUR-LEVEL K u -BAND MASER. 

E. J. Schimitschek,- E. G. K. Schwarz, and W. G. Turnbull 
(General Dynamics Corp., Astronautics Div., San Diego, Calif.) 
IEEE, Proceedings, vol. 51, Feb. 1963, p. 363, 364. 

Description of the design and the observed performance char- 
acteristics of a four-level, push-pull maser using a reflection-type 
cavity. The device has been built and operated at 15.4 Gc. The 
simplicity of the coupling arrangement between the cavity and the 
two waveguides is noted. The capacitive tuning screw in front of 
the cavity provides for adjustable coupling. This arrangement 
makes it possible to attach an auxiliary cavity to the opposite wall 
of the signal guide which resonates at a slightly different frequency 
and can be used to increase the bandwidth of the device. 


A63-13023 

LASERS: PRINCIPLES AND USES. 

Stuart A. Collins, Jr. (Sperry Rand Corp. , Sperry Gyroscope Co, , 
Great Neck, N. Y. ) 

Electro- Technology, vol. 71, Mar. 1963, p. 64-70. 32 refs. 

Survey of the theory and applications of solid-state and gaseous 
lasers. The different types of energy levels in laser ions and atoms 
are discussed for a ruby laser, a calcium tungstate laser, and a 
helium-neon laser. Calculation of light intensity from a laser is 
demonstrated, as is a lens system for improving the collimation of 
a laser beam. Some laser applications are described for a ruby 
laser that radiates a 10-kw pulse in red light, and for a neon-helium 
laser that operates continuously on several frequencies at a power 
of 3 mw. Laser-device modifications based on the use of the laser 
Q switch, mode selectors, or spike control are noted. 


A63-13105 

A METHOD FOR EVALUATING LASER POTENTIALITIES OF 
CRYSTALS. 

H. H. Theissing, P. J. Caplan, T. Ewanizky, and G. de Lhery 
(U. S. Army, Signal Research and Development Laboratory, Fort 
Monmouth, N. J. ) 

Applied Optics, vol. 2, Mar. 1963, p. 291-297. 

Description of optical measurements of a laser figure of merit 
with reference to a particular pumping device in order to evaluate 
the laser potentialities of various crystals, or to compare one 
crystal with another of changed composition and concentration. It 
is pointed out that these measurements can be performed on slabs 
without laser end faces. They can be carried out by irradiation 
with white light in which the fluorescence wavelength under study 
is supressed. If optical apparatus for this selective band suppres- 
sion is not available, the evaluation of the figure of merit is shown 
for monochromatic irradiation. 


A63-13106 

SOME NEW ASPECTS FOR LASER COMMUNICATIONS. 

Gerhard K. Megla (Hoffman Electronics Corp. , Science Center 
Div. , Santa Barbara, Calif. ) 

Applied Optics, vol. 2, Mar. 1963, p. 311-315. 

Critical examination, in view of the dual nature of the elec- 
tromagnetic waves, of the information rate that can be carried by 
an optical wave. Examples are given to illustrate the attainable 
information capacity over a wave range from 10“^ to lO^jl for con- 
stant antenna gain and for constant diameter of the collimator. In 
addition, the reduction in information capacity due to the finite 
travel time of the electromagnetic energy in interstellar communica- 
tion channels is analyzed. 


A63-13107 

MEASUREMENTS AND INTERPRETATION OF LASER BEAM 
DIVERGENCE. 

V. Evtuhov and J. K. Neeland (Hughes Research Laboratories, 
Malibu, Calif. ) 

Applied Optics, vol. 2, Mar, 1963, p. 319, 320. 
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A63-13810 


Measurements of the divergence of a laser beam radiated in a 
two-lobe pattern, indicating that the angle of divergence between 
the two maxima is not constant, close to the ruby. The predicted 
divergence of the pattern maxima is found to agree very well with 
that observed. This agreement is interpreted as a strong indication 
that the pattern constitutes a simple transverse oscillation mode. 
The intensity variation in the beam cross section 50 cm away from 
the ruby is calculated and graphically represented. The divergence 
angle of a somewhat more complicated pattern is also measured, 
and is found to be approximately 3.4 millir adians. This may 
explain the commonly observed increase in the divergence angle 
with pump power, since increased pump power implies excitation 
of more complicated patterns. 

A63-13193 

PROPOSAL FOR MASER WITH EMISSION FREQUENCY HIGHER 
THAN PUMPING FREQUENCY. 

M. Odehnal (Academy of Sciences, Institute of Nuclear Research, 
Prague, Czechoslovakia). 

Czechoslovak Journal of Physics, Series B, vol. 13, no. 1, 1963, 
p. 8-13. 10 refs. 

Description of a proposal for a maser which would provide an 
emission frequency somewhat higher than the pumping frequency. 
Basically, it is a combination of a three-level and a two-quantum 
maser. Four types of this maser in three- and four-level systems 
are analyzed, and the probability of a two-photon process is de- 
rived, using the perturbation theory. The application of this type 
of maser to electric dipole transitions in gases is discussed. 


A63-13229 

LES '‘LASERS. " 

P. Ghendrih (Compagnie Generale de Telegraphie sans Fil, Paris, 
France). 

Navigation (Paris) , vol. 11, Jan. 1963, p. 23-31. 10 refs. 

In French. 

Description of the principle of stimulated emission and the 
operation of various lasers, including ruby, gas, and trip types. 
Possible areas of application include space communications, 
navigation, and military uses. Also considered are applications 
to biology where lasers will be used to study the structure of cells; 
and to chemistry, where they will be utilized to study various 
chemical reactions and to analyze the phases taking place in the 
reactions. 


A63-13595 

QUASI -CONTINUOUS OUTPUT FROM A RUBY OPTICAL MASER. 

M. S. Lipsett and L. Mandel (University of London, Imperial 
College of Science and Technology, Dept, of Physics, London, 
England). 

Nature, vol. 197, Feb. 9, 1963, p. 547, 548. 

Description of observations of quasi-continuous output from a 
ruby optical maser oscillating with a nonuniform distribution of 
energy along the length of the maser rod. An explanation is offered 
of the quasi-continuous output. If this explanation is correct in 
principle, any configuration giving rise to modes with a nonuniform 
distribution of energy might be expected to reduce the tendency of 
maser crystals to exhibit spikes. It is noted that this point should 
not be too difficult to investigate, and that it might provide a clue 
to the design of ruby optical masers for producing continuous os- 
cillations. 


A63-13798 

ULTRASONIC -REFRACTION SHUTTER FOR OPTICAL MASER 
OSCILLATORS. 

A. J. DeMaria, R. Gagosz, and G. Barnard (United Aircraft Corp. , 
Research Laboratories, East Hartford, Conn. ) 

Journal of Applied Physics, vol. 34, Mar. 1963, p. 453-456. 

Description of experiments that demonstrate an ultrasonic 
shutter suitable for obtaining giant pulses from a ruby optical maser 
by utilizing the refraction resulting from the passage of a plane- 
parallel light beam. Amplitude, rise time, and pulse duration are 
comparable with the values reported utilizing a Kerr cell, and 
superior to those reported for rotating mechanical shutters. In 
addition, the ultrasonic shutter can be utilized to synchronize the 
usually random output pulses of a ruby optical maser with the 
ultrasonic frequency. 


A63-13799 

POWER AND EFFICIENCY CONSIDERATIONS IN CONTINUOUS 
LASER OPERATION. Appendix - STEADY -STATE EQUATIONS 
FOR 4-LEVEL LASER. 

D. R. Frankl (General Telephone and Electronics Laboratories, 
Inc., Bayside, N. Y. ) 

Journal of Applied Physics, vol. 34, Mar. 1963, p. 459-462. 

12 refs. 

Summary of various factors entering into the continuous opera- 
tion of optically pumped solid-state lasers. Numerical estimates 
for ruby and for Nd + + + -activated materials in two types of optical 
systems suggest that several watts of output power should, ideally, 
be obtainable when pumping with a 1-kw Hg arc lamp. 


A63-13802 

A CIRCULARLY POLARIZED MASER OSCILLATOR. 

Toru Ogawa (Massachusetts Institute of Technology, Research 
Laboratory of Electronics, Cambridge, Mass. ) 

Journal of Applied Physics, vol. 34, Mar. 1963, p. 484-489. 

11 refs. 

USAF-Army-Navy-sponsored research; Contract No. DA-36-039- 
sc-87376. 

Observation of the frequency stability of a circularly polarized, 
solid-state, paramagnetic maser oscillator in order to obtain 
information needed to construct a frequency standard with a broad, 
microwave spectral line. By using ruby, the beat frequency 
between two such masers can be made almost free from the varia- 
tion in the static magnetic field and the angle between it and the 
crystalline axes. The stability of the 1. 5-Mc beat frequency is 
approximately 10“^ for short-time intervals, and is approximately 
10- 5 for long-time intervals. The short-time stability is limited 
mainly by the fluctuation of the cavity resonant frequency in the 
liquid helium. The long-time stability is determined by the drift 
of the pump frequency, although the reason for this interrelation 
is not thoroughly understood. The effect of reflections from the 
load on frequency is considerably reduced by the unidirectional 
structure used, as compared with that to be expected with a reflec- 
tion type of maser. It is also shown that the unidirectional maser 
amplifier can be built with reduced cross section by utilizing a 
dielectric-loaded circular waveguide. 


A63-13806 

GASEOUS OPTICAL MASER WITH EXTERNAL MIRRORS. 

Thomas G. Polanyi and William R. Watson (General Telephone 
and Electronics Laboratories, Inc. , Bayside, N. Y. ) 

Journal of Applied Physics, vol. 34, Mar. 1963, p. 553-560. 

Description of radiation patterns obtained with He-Ne masers 
employing mirrors external to the discharge region. Operation 
was obtained with discharge tubes having Brewster angle windows, 
windows perpendicular to the optical axis, two spherical, one flat 
and one spherical, and two flat mirrors. Mode selection by using 
obstacles interposed in the cavity is described. It is shown that 
the radiation pattern is established within a very small region of 
the cavity. Comparisons of lasers operating with external and 
internal mirrors show that the lack of azimuthal symmetry of the 
radiation patterns is intrinsic to the spherical mirror geometry, 
and not to the Brewster angle windows. 


A63-13810 

IDENTIFICATION OF LASING ENERGY LEVELS BY SPECTRO- 
SCOPIC TECHNIQUES. 

E. J. Blau, B. F. Hochheimer, J. T. Massey, and A. G. Schulz 
(Johns Hopkins University, Applied Physics Laboratory, Silver 
Spring, Md. ) 

Journal of Applied Physics, vol. 34, Mar. 1963, p. 703. 

Contract No. NOw 62-0604-c. 

Investigation of a spectroscopic technique which may allow an 
assignment of the specific energy levels involved in lasing action 
in cases where spectroscopic resolution is a problem, or where 
there is a scarcity of data in certain spectral regions. This 
technique is applied to the He-Ne laser in order to determine which 
of the two neon lines Us^ to 2p4 at 11, 522. 8 R or 2S4 to 2p7 at 
11, 525. 1 Ji using Paschen notation) is lasing. During the course of 
investigation, several new lasing lines in the IR are found in the 
region about 1.43 jt. 


61 



A63-13811 


A 63- 13811 

QUANTUM EFFICIENCY OF RUBY. 

Gerald Burns and Marshall I. Nathan {International Business 
Machines Corp. , Thomas J. Watson Research Center, Yorktown 
Heights, N. Y. ) 

Journal of Applied Physics, vol. 34, Mar. 1963, p. 1703-705. 

Study of the quantum efficiency (*77) of the red emission of 
Cr^ + in Al^Oj (ruby). It is shown that from 77°K to 240°C, the 
quantum efficiency is independent of temperature. The fraction 
of the radiation that is emitted in the R lines themselves {«r^R) is 
measured. This is the quantity that decreases rapidy at high 
temperatures, but even at 77°K it is less than 0. 6. The rest of 
the radiation in the region comes from the R line emission with 
phonon interaction. The relative quantum efficiency as a function 
of temperature is measured by exciting the ruby (0. 05% Cr^ + 
crystals and a laser rod with slightly less Cr^ + ) with light from a 
mercury arc filtered with 1 in. of a saturated solution of copper 
sulfate and a blue filter. Thus, no radiation with a wavelength 
longer than 6,000 R is incident on the ruby. 


A63-13812 

RADIATION PATTERNS OF CONFOCAL HE-NE LASER. 

W. R. Watson and Thomas G. Folanyi (General Telephone and 
Electronics Laboratories, Inc., Bayside, N. Y. ) 

Journal of Applied Physics, vol. 34, Mar. 1963, p. 708, 709. 

Study of radiation patterns of a confocal He-Ne laser having 
mirrors inside the envelope of the discharge tube so that no windows 
are required in the cavity between the mirrors. At high levels of 
excitation, the radiation patterns of this internal laser are complex 
and can hardly be distinguished from those of a laser having 
Brewster angle windows within the cavity; the patterns are quite 
different, however, from those of lasers having perpendicular 
windows. On the basis of this examination, it is concluded that 

(1) the usual complicated appearance of radiation patterns of a 
confocal laser results from simultaneous oscillation in many modes; 

(2) the rectangular arrays found in lasers having Brewster angle 
windows are not produced by the windows but are, at most, selected 
from normal modes of the confocal cavity; (3) the higher degree of 
circular symmetry exhibited in patterns from external lasers having 
perpendicular windows in the cavity results from a strong selection 
against the more common rectangular modes of the cavity; and (4) 
confocal, in contrast to concentric, lasers give more complicated 
patterns simply because they support a larger number of modes 
simultaneously for a given gain per pass through the amplifying 
region of the tube. 


A63-14131 

SOME CHARACTERISTICS OF A GENERATOR (LASER) USING A 
MIXTURE OF HELIUM AND NEON. 

N. G, Basov, E. P. Markin, and D. I. Mash (Academy of Sciences, 
P, N, Lebedev Physics Institute, Moscow, USSR). 

(Zhurnal Eksperimental 1 noi i Teor eticheskoi Fiziki, vol. 43, 

Sept. 1962, p. 1116, 1117.) 

Soviet Physics - JETP, vol. 16, Mar. 1963. p. 788. Translation 
Experimental investigation of the change in generator power 
with degree of excitation, for various partial pressures of helium 
and neon. Generator power is found to remain practically 
unchanged when the partial pressures of helium and neon are 
increased from 1 : 10 to 1 : 4, but to decrease rapidly with further 
increase in partial pressure. 


A 63*14176 

LIMITATIONS ON LASERS FOR DEEP-SPACE COMMUNICATION. 

L. R. Bitt man {M.i r t in- M.i ru-tl.t Curp. , Baltimore, Md. ) 

(Institute of Electrical and Electronic s Engineers, Winter General 
Meeting, New York, N. Y. , Jan. 27-Feb. 1, 1963, Paper 6 J - 57. ) 
Electrical Engineering, vol. 82, Mar. 1961, p. 220-22 3. 

Comparison of conventional radio techniques with laser com- 
munication systems, in ortler to establish the possible extent of 
laser application in space. A brief analysis of the photon energy 
effect and the optimum antenna diameter shows that laser com- 
munication systems will probably not he employed in space as ex- 
tensively -is was initially supposed, even when highly coherent 
C W -operating and high- conversion- efficiency devices are developed. 
On the other hand, an examination of relative communication - 
system efficiency reveals that a laser operating in the 8- to 13-p 
range of the IR region may provide the most efficient communication. 


A63-14251 

INFLUENCE DES CIRCUITS HYPERFREQUENCES SUR LES 
PERFORMANCES D'UN MASER A CAVITES COUPLEES [THE 
INFLUENCE OF UHF CIRCUITS ON THE PERFORMANCE OF 
A COUPLED-CAVITY MASER]. 

G. Broussaud and L. Malnar (Compagnie Generate de Teiegraphie 
(International Scientific Radio Union (URSI), Symposium, Paris, 
France, Sept. 18-22, 1961. ) 

IN: Space Radio Communication. New York, Elsevier Publishing 
Co., 1962, p. 295-318. In French. 

Study of some of the significant aspects of the behavior of 
coupled- cavity masers, with particular attention to the effects of 
UHF structures on the performance character. It is shown that 
such qualities as gain, band pass, and gain stability can be modified 
in order to influence the geometry of the UHF structure associated 
with maser materials. 


A63-14304 

LASER RANGING. 

M. R. Klop (General Electric Co., Light Military Electronic s 
Dept. , Utica, N. Y. ) 

Space/Aeronautics, vol. 39, Apr. 1963, p. 89-92. 

A detailed discussion of the characteristics of laser ranging 
systems, their optics, filter, and photomultiplier tube. Com- 
putation shows that for a range of 18 miles a target cross-section 
would be illuminated with a beamwidth of 0. 5 millirad, a receiving 
aperture of 10 in. 2 giving a target reflectivity of 0. 4 and a noise 
equivalent power of 9 x 10*6, The present state-of-the-art indicates 
that lasers with a range of 400 miles are feasible. 


A63-14392 

NEW LIGHT ON ANGULAR STABILITY. 

General Precisi on Aerospace, Technical News Bulletin , vol. 6, 

1st Quarter, 196 5, p. 4-9. 

Discussion of a theory of an absolute angular reference which 
can be applied to an "optical gyroscope. " The theory is based on 
laser research which suggests the existence of an optical nodal 
pattern, generated in a specially shaped laser, that has absolute 
angular stability in inertial space. The result of an initial investiga- 
tion of how to best employ this theory, results in an arrangement 
related to the Sagnac effect for measuring absolute angular velocity. 
Experiments arc conducted utilizing a straightforward Sagnac ap- 
paratus in a small instrument which uses visible light. Laser 
operation is briefly outlined, and an experimental arrangement for 
determining the difference frequency of two light sources - which 
is directly proportional to the angular velocity of the apparatus - 
is described. 


A 63-1 4407 

HIGH -INDEX-OF-REFRACT ION SPHERICAL SHEATH COMPOSITE- 
ROD OPTICAL MASERS. 

O. Svelto and M. Di Domenico, Jr. (Stanford University, W. W. 
Hansen Laboratories of Physics, Microwave Laboratory, Stanford, 
Calif. ) 

Applied Optics , vol. 2, Apr. 1963, p. 431-439. 15 refs. 

NSF Grant No. G-22929. 

Theoretical and experimental investigation of the focusing of 
pumping light by high index-of- refraction spherical and cylindrical 
sheaths covering a ruby-rod maser material. The reduction in 
threshold pumping energy and the increase in optical output energy 
for the same ruby rod are measured as a function of the index of 
refraction of the sheath by using spherical and cylindrical sheaths 
of water and benzyl benzoate. Results clearly show that the 
spherical sheath is better than the cylindrical sheath, A thermo- 
dynamical method of analysis is used to develop an approximate 
three-dimensional theory for the power absorbed per unit volume 
at each point in the rod. This theory treats the spherical and 
cylindrical sheath compos ite- rod structures in a unified way. 1 he 
theoretical results are in fair agreement with the experiment. The 
theory shows that the spherical sheath of sapphire is an optimum 
composite- rod optical-maser configuration. The theory predicts 
that in this case the threshold pumping energy for maser oscillation 
should be reduced by a factor of 4, whereas the cylindrical sheath 
of sapphire should give an improvement by a factor of only 2.4. 
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A 63- 14409 

INTERFEROMETER LASER MODE SELECTOR. 

S. A. Collins and G. R. White (Sperry Rand Corp. , Sperry 
Gyroscope Co. , Great Neck, N. Y. ) 

Applied Optics , vol. 2, Apr. 1963, p. 448, 449. 

Discussion of a new type of laser mode selector, composed 
of tilted Fabry-Perot etalons placed internal to the laser. The 
selector is unique in that it simultaneously performs two functions: 
it limits the frequency spectrum radiated, and it narrows the beam 
angle. Simple analysis is used to determine design parameters. 
Tests demonstrate the frequency rejection and beam narrowing 
expected. Single etalon mode selectors can be designed to give 
single frequency output and beam angle at the diffraction limit. 


A 63-14410 

OPTICAL PUMPING OF LASERS USING EXPLODING WIRES. 

Charles H. Church, R. D. Haun, Jr. , T. A. Osial, and E. V. 
Somers (Westinghouse Electric Corp. , Westinghouse Research 
Laboratories, Pittsburgh, Pa. ) 

Applied Optics, vol. 2, Apr. 1963, p. 451, 452. 

Description of several experiments on the optical pumping of 
lasers. It is found that the exploding wire allows much higher 
pumping rates than flash lamps. As a source of light, in the 
visible spectrum the wire appears to be less efficient. It is noted 
that the efficiency of the wire for pumping lasers could be enhanced 
appreciably by a better choice of laser conditions, together with 
improved coupling to the laser rod of the light emitted by the plasma. 


A63-14633 

OSCILLATION ON f-d TRANSITIONS IN NEON IN A GAS OPTICAL 
MASER. 

R. A. McFarlane, W. L. Faust, and C. K. N. Patel (Bell 
Telephone Laboratories, Inc., Murray Hill, N.J.) 

IEEE, Proceedings, vol. 51, Mar. 1963, p. 468. 

Presentation of the results of population inversion and laser 
oscillation measurements at wavelengths in the 1.8p region on f-d 
transitions in neon not previously known to be inverted. The 
experimental technique is outlined. The new wavelengths at which 
oscillations are observed are indicated in a table. The results are 
briefly discussed, and compared with those of other investigators. 


A63-14634 

TOROIDAL RUBY LASERS. 

Dieter ROss (Siemens and Halske AG, Munich, West Germany). 
IEEE, Proceedings, vol. 51, Mar. 1963, p. 468, 469. 

Experimental investigation of a new structure - a resonant 
toroid of laser material with refractive index greater than 1, in 
which mode selection, cavity Q, and coupling in outward direction 
are rather independent, and can be controlled separately. The 
measurement of the tangential emission of two cylindrical toroids 
of ruby is described. It is seen that the outstanding property of 
toroidal lasers is the possibility of combining extremely high 
resonator Q with moderate selection leading to quasicontinuous 
oscillations in inhomogeneous material such as ruby. 


A63-14773 

THE INTERPLANETARY AND INTERSTELLAR COMMUNICATION 
POTENTIAL OF THE LASER. 

Donald S. Bayley. 

Genera l Precision Aerospace Technical News Bulletin, vol. 5, 

4th Quarter, 1962, p. 12-17. 

USAF- supported research. 


Analysis of an idealized laser communication system in order 
to demonstrate its long-rang communication potentials. The re- 
sults of calculations for such a communication system are tabu- 
lated. On the basis of these data, it is concluded that the large 
communication potential of the optical frequency band will promote 
solution of the various problems involved in the alignment of the 
transmitter and receiver beamwidths and bandwidths. The use of 
a liquid as the active medium of the laser is briefly discussed. 

The results presented apply to an experiment for demonstrating 
the long distance communication potential of a ruby laser by using 
a diffusely reflecting Earth satellite as a highly attenuating link 
between Earth-based transmitting and receiving stations. 


A63-15052 

SPACE COMMUNICATIONS BY THE USE OF LASERS: AN 
ENUMERATIVE BIBLIOGRAPHY. 

Paul L, Simmons (North American Aviation, Inc. , Space and 
Information Systems Div. , Downey, Calif. ) 

IRE Tr ansactions on Communications Systems, vol. CS-10, Dec. 
1962, p. 449-456. 379 refs. ~ 

Bibliography on laser s, surveying the research and develop- 
ment which has been accomplished in their short history. In- 
cluded are English, French, and Soviet articles published up 
to early 1962. A brief introduction to lasers is given. 


A63-15272 

FIELD-OPERATIONAL S-BAND MASER. 

Electronics, vol, 36, Mar. 29, 1963, p. 48. 

Discussion of the development of an S-band traveling-wave 
maser in a closed-cycle liquid-helium refrigerator. The develop- 
ment establishes the feasibility of an ultra-low-noise solid-state 
receiver at remote antenna sites. 


A63-16269 

LASER Q -SPOILING USING AN EXPLODING FILM. 

J. I. Masters, J. Ward, and E. Hartouni (Technical Operations, 
Inc. , Burlington, Mass. ) 

Review of Scientific Instruments , vol. 34, Apr. 1963, p. 365-367. 

Discussion of Q-spoiling observed when an easily vaporized 
absorbing film located within the resonant structure of a ruby laser 
is destroyed by initial stimulated emission. It is shown that this 
new technique is operationally simple and has no severe power- 
handling limitations. The resulting laser output is characterized 
by a single giant pulse of microsec duration, the rise time of which 
(in the 2 0- to 40-nanosec range) is at least as long as that reported 
for Q-spoiling by Kerr-cell shutters. 


A63-16400 

RELAXATIONSSCHWINGUNGEN IN DER EMISSION OPTISCHER 
MASER MIT NEODYM IN CALCIUMWOLFRAMAT [RELAXATION 
OSCILLATIONS IN THE EMISSION OF OPTICAL MASERS USING 
NEODYMIUM IN CALCIUM TUNGSTATE]. 

Karl Gars (Technische Hochschule Mdnchen, FakultSt der Allgemei- 
nen Wis senschaften, Munich, West Germany). 

Zeitschrift fOr Naturforschung, vol. 3, Mar. 1963, p. 418-420. 

In German. 

Discussion of experiments with lasers using CaWO^Nd as 
the laser crystal. It is shown that the emission behavior of lasers 
can be numerically calculated, thus enabling the construction of 
lasers with desired emission characteristics. The experiments 
indicate that a simple emission behavior can be obtained only if the 
relaxation oscillations are damped oscillations. Oscillograms of 
the relaxation oscillations in the emission of the lasers under dis- 
cussion are presented. 
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A6316493 

AEROSPACE, MILITARY LASER USES EXPLORED. 

Barry Miller. 

Aviation Week and Space Technology, vol. 78, Apr. 22, 1963, 
p. 54, 55, 61, 63, 64, 69. 

Survey of the present and anticipated funding for development 
of the laser as a communications and detection device fur military 
and a s tronautical use. Presented are tabulations and descriptions 
of government funded maser and related programs in 1963. The 
name of the contractor, the supporting agency, and the dollar value 
of each program are included. 


A63-16530 

A CRITIQUE OF RADAR IN SPACE. 

Richard D. Taylor (Hughes Aircraft Co. , Culver City, Calif.) 
(Institute of Radio Engineers, National Symposium on Space Elec- 
tronics and Telemetry, Miami Beach, Fla., Oct. 2-4, 1962. ) 

IN: PGSET Record of the 1962 National Symposium on Space Elec- 
tronics and Telemetry. New York, Institute of Radio Engineers, 
Professional Group on Space Electronics and Telemetry, 1962. 

20 p . (5.1). 

Examination of various types of sensors in the light of their 
relative capabilities to satisfy mission requirements for space 
rendezvous, both cooperative and noncooperative. Conventional 
pulsed radar systems are selected as being, in general, the sen- 
sors best suited to the tasks. Various specific system configura- 
tions for the two types of missions at both long and short ranges are 
discussed, including functional block diagrams and major parame- 
ter lists. Consideration is given to the all-visual approach, and 
the advent of improved 1R and optical laser systems is discussed 
in view of the advancing state-of-the-art. 


A63-16626 

LASERS FILL MEDICAL NEED. 

Ed Addeo. 

Electronic s, vol. 16, Apr. 19, 1961, p. 10-12, 16. 

Study of the practical application of lasers to the medical field, 
particularly ophthalmology. Possible uses discussed are: to close 

pinpoint holes that develop in t he retina, to burn tumors, and other 
vascular diseases of the eye, and to cure many types of disorders 
of the ins. Reviewed are the design and application of an ophthal- 
moscope-laser, now under development. 


A63-16636 

OPTICAL RESEARCH AND THE SOLID STATE LASER. 

J. M. Burch (National Physical Laboratory, Light Div., 

Teddington, Middlesex, England). 

(Institute of Physics and Physical Society, Annual Exhibition, 
London, England, Jan, 15, 1963.) 

Journal of Scientific Instruments , vol. 40, Apr. 1963, p. 147-152. 
20 refs. 

Review of recent progress in laser research. Emphasis is on 
the following areas: (1) examination of materials, both gaseous and 

solid, which have been used as the fluorescent devices and the 
improvements made on these materials, (2) application of lasers to 
communications and optical experiments; (3) theoretical considera- 
tions and comparisons of lasers with other light sources; and (4) 
factors which intervene to prevent the ideal single- mode type output 
of laser oscillators. 


A63 16684 

AN ANALYSIS OF RADIATION TRANSFER BY MEANS OF ELLIP- 
TICAL CYLINDER REFLECTORS. 

S. B. Schuldt and R. L. Aag.ird (Honeywell Research Center, 
Hopkins, Minn.) 

Applied Optics , vol. 2, May 1963, p. 509-513. 10 refs. 

Derivation of expressions which give the relative amount of 
pumping radiation transferred from a cylindrical source to a cylin- 
drical laser by means of a reflector in the shape of an elliptical 
cylinder. The general expression depends upon the radii of the 
source and laser, the eccentricity of the ellipse and the length of 
its semimajor axis, and an arbitrary angular distribution of source 
radiation. The effect of radiation reflected hack into the source 


itself (source-blocking) is also considered. A considerable sim- 
plification in the calculation results when the source distribution 
is invariant under a rotation of the source about its axis - i. e, , 
when the distribution depends only on the direction of the radiation 
with respect to the local normal, thus corresponding to virtually 
all practical cases. Moreover, the special case of a Lambertian 
source distribution yields efficiencies which may be evaluated di- 
rectly. Especially simple and illustrative is the Lambertian source 
which is sufficiently small compared with the reflector so that 
source-blocking can be ignored. 


A63-16777 

OBSERVATION OF BEATS BETWEEN TRANSVERSE MODES IN 
RUBY LASERS. 

C. M. Stickley (USAF, Cambridge Research Laboratories, Bedford, 
Mass. ) 

IEEE, Proceedings, vol. 51, May 1963, p. 848, 849. 

Investigation of the simultaneous occurrence of different trans- 
verse modes in ruby lasers. The detection system used for the ob- 
servation of beats between the transverse modes is illustrated. The 
obtained oscillograms indicate that the two beats occur in time coin- 
cidence with the spikes emitted by the ruby laser; the beat frequen- 
cies are within the range predicted by Schawlow and Townes. It is 
shown that the probability of observing the beats increases as the 
temperature is reduced. 


A63-16778 

MASER ACTION WITHOUT POPULATION INVERSION. 

Dietrich Marcuse (Bell Telephone Laboratories, Inc., Holmdel, 

N. J. ) 

IEEE, Proceedings, vol. 51, May 1963, p. 849, 859. 

Presentation of a specific example showing that the common 
assumption of the existence of a negative temperature (population 
inversion) being a prerequisite for any maser is not generally true. 
Utilizing the recoil frequency shift makes it possible, at least in 
principle, to achieve maser action with a material with no popula- 
tion inversion. It is only required that a sufficient number of atoms 
exist in the upper energy state. 


A63-16780 

OPERATION OF MASERS IN CLOSED-CYCLE HELIUM REFRIG- 
ERATORS. 

W. H. Higa and E. Wiebe (California Institute of Technology, Jet 
Propulsion Laboratory, Pasadena, Calif.) 

IEEE, Proceedings, vol. 51, May 196 3, p. 851, 862. 

Contract No. NAS 7-100. 

Discussion of test with a 960- Me cavity- type maser in a closed- 
cycle refrigerator consisting of a compressor unit that supplies he- 
lium gas at 20 atm to a refrigerator unit. Tests in which the sys- 
tem was installed on an 85-ft-diam. paraboloid antenna, showed that 
the performance of the cavity maser was very satisfactory, and at 
least equivalent to its performance in ambient - pres sure liquid- 
helium Dewars. 


A63 16783 

70-Gc MASER. 

W. E, Hughes and C. R. Kremenek (Westinghouse Electric Corp., 
Air Arm Div. , Applied Physics Group, Baltimore, Md.) 

IEEE, Proceedings, vol. 51, May 1963, p. 856. 

Army-supported research. 

Investigation of a maser amplifier operated at a signal frequen- 
cy of 70 Gc, with pump power supplied at a frequency of 118 Gc . 

I he spin system used for operation is the iron ion Fe^ f in a 
host crystal of TiO^. It is shown that for such a millimeter -wave 
maser, it is possible to take advantage of slight differences in 
relaxation rates to obtain amplification at frequencies more than 
one -half the pump frequency. The advantage increases as the 
operating frequency increases, and can be of considerable interest 
to masers in the submillimeter region of the spectrum. 
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A63 16785 

AFC OPTICAL HETERODYNE DETECTOR. 

P. Rabinowitz, J, LaTourrette, and G. Gould (TRG, Inc., Syosset, 
N.Y.) 

IEEE, Proceedings, vol. 51, May 1963, p. 857, 858. 

USAF-supported research. 

Discussion of experiments in which the FM output of one He-Ne 
(1.5 ) laser is detected by using a second He-Ne laser as the local 

oscillator in an optical heterodyne detector. By automatic frequency 
control of the second laser, a stable intermediate frequency of 
10.7 Me ± 3 kc is generated. This makes it possible to use standard 
RF techniques for the modulation and detection of the FM signal. 


A63-16786 

EFFECTS OF y -IRRADIATION ON THE PERFORMANCE OF A 
RUBY LASER. 

W. Flowers and J. Jenney (University of Michigan, Institute of 
Science and Technology, Ann Arbor, Mich.) 

IEEE, Proceedings, vol. 51, May 1963, p. 858, 859. 

Contract No. DA- 36-039-78801. 

Description of experiments showing that irradiation of ruby- 
laser rods with Co^O gamma rays substantially increases their 
efficiency. The increase in efficiency is seen to be caused by a 
more efficient absorption of the pump light by color centers produced 
in the ruby by irradiation. However, the mechanism of energy 
transfer between the color centers and the laser transition is not 
yet determined. 


A63-16787 

ATMOSPHERIC ATTENUATION OF RUBY LASERS. 

Ronald K. Long (Ohio State University, Columbus, Ohio). 

IEEE, Proceedings, vol. 51, May 1963, p. 859, 860. 

Discussion of molecular absorption as it affects the propagation 
of ruby-laser emission in the atmosphere. Proceeding from the 
known phenomenon that the ruby-laser wavelength varies appreciably 
with temperature (from 6934 X at 88°K to 6943 X at 300°K), it is 
shown that atmospheric absorption can be avoided by temperature 
tuning the laser system. 


A63-17399 

RESOLUTION TEMPORELLE DE L’ EMISSION LASER PAR 
PHOT OG RA PH IE ULTRA-RAPIDE EN DEFILEMENT CONTINU 
[TEMPORAL RESOLUTION OF LASER EMISSION BY CONTINUOUS 
HIGH-SPEED PHOTOGRAPHY]. 

Jean Ch. Vienot and Jean Bulabois (Lab. d’ Optique Metrologique, 
Faculte des Sciences, Besamjon, France), 

Academie des Sciences (Paris), Comptes Rendu s, vol. 256, no. 7, 
Feb. 11, 1963, p, 1475-1477. In French. 

High-speed photographic study of interference phenomena in 
lasers. Such phenomena are seen to involve extremely intense, 
very short, elementary impulses followed by sequences of much 
longer duration of a marked periodicity. It is shown that the un- 
certainty relations greatly limit the experimental determination 
of the spectral profile. 


A63-17681 

ONSET OF STIMULATED EMISSION FROM GALLIUM ARSENIDE 
SEMICONDUCTOR OPTICAL MASERS. 

R. F. Broom, C. H. Gooch, C. Hilsum and D. J. Oliver (Services 
Electronics Research Lab. , Baldock, Hertfordshire, England). 
Nature, vol. 198, Apr. 27, 1963, p. 368, 369. 

Investigation of gallium arsenide junction diodes operated on a 
heat sink which is conduction-cooled with liquid nitrogen, so that 
the diode temperature is about 100°K. Light output as a function of 
position along the junction is discussed and shown graphically. It is 


found that the spectral emission, as recorded by a spectrometer, 
varies markedly with the current density. An experiment at 90°K 
shows that as the temperature increases, the current required for 
maser action also increases. A partial hypothesis of the bright 
spots suggests that the current is not distributed uniformly over the 
area of the junction, and that the local current density is much high- 
er than the mean current density. 


A63-17865 

NONLINEAR EFFECTS CONVERT LASER BEAM, AMPLIFY LIGHT. 
Warren Kornberg. 

Electronics, vol. 36, May 3, 1963, p. 30-32. 

Reports on the exploration of nonlinear optical effects on coher- 
ent light, of a method of energizing superconducting tape -wound mag- 
nets without high currents, and of a theoretical explanation of giant 
thermoelectric effects in dilute paramagnetic alloys. By proper se- 
lection of nonlinear optical materials, as calcite crystals, laser fre- 
quencies can be added or subtracted to obtain results anywhere in the 
visible spectrum. It is also suggested that parametric amplification 
is possible, by allowing, for example, laser light to pass through liq- 
uid nitrogen. The electromagnetic "energizer" eliminates the need 
for the large power supply needed to energize superconducting mag- 
nets using large currents. The explanation of the giant thermoelec- 
tric effects may lead to better control of thermoelectric devices. 


A63-180 60 

TRANSMITTERS AND RECEIVERS FOR OPTICAL COMMUNICA- 
TIONS. 

James R. McDermott. 

Space/ Aeronautics , vol. 39, June 1963, p. 98-106. 38 refs. 

Discussion of optical transmitters using a CW helium-neon laser 
for microwave modulation of the beam, and an optical antenna as the 
beam-forming optics. Specifically examined are the principles of 
(1) an optical transmitter in which multichannel LF data are applied 
to a light beam by means of microwave modulation, (2) a microwave 
optical modulator system which uses an electro-optical microwave 
cavity and polarizers, (3) TRG's system (based on the piezoelectric 
principle) for tracking the local -osc illator laser frequency with the 
received-signal frequency, (4) General Telephone’s optical trans- 
mitter-receiver system for TV-video signal transmission by micro- 
wave modulation of the laser beam. Noted are the use of the Pockels- 
effect microwave modulating cavity for microwave modulation, and 
the application of the superheterodyne principle to the reception of 
advanced types of modulation. 


A63-18630 

EVOLUTION OF THE GIANT PULSE IN A LASER. 

William G. Wagner and Bela A. Lengyel (Hughes Research Labora- 
tories, Malibu, Calif.). 

Journal of Applied Physics, vol. 34, July 1963, p. 2040-2046. 

The differential equations governing inversion and photon den- 
sity in a laser are solved for giant pulse operation. The simplify- 
ing assumptions which permit solution involve homogeneous excita- 
tion of the laser and the neglecting of changes produced by pumping 
and fluorescence during the formation of the giant pulse. Energy, 
peak output power, pulse delay, and pulse width are calculated. The 
peak power output is found to be 10. 5 x 10^ watts /cm^ of ruby. 


A63-18810 

NEW RESULTS ON THE RADIATION PROPERTIES OF OPTICAL 
MASERS (LASERS). 

E. V. Shpol'skii. 

Soviet Physics - Uspekhi, vol. 5, Jan. -Feb. 1963, p. 612-615, 
Translation. 

[For abstract see Accession no. A63-10144 01-25] 
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A63-18854 

LASER BEAM WELDING - HOW GOOD IS IT? 

Stephen M. MacNeille (American Optical Co., Southbridge, Mass.). 
Tool and Manufacturing Engineer, vol. 50, June 1963, p. 59-63. 

Discussion of the use of laser beams in welding technology. Des- 
cribed are laboratory tests in which recent progress in laser tech- 
nology is successfully applied to produce spotweld joints on 0.005- 
in. -thick molybdenum and stainless -steel sheet. The spot size is a 
nominal 0.015 in., and the welds have excellent strength. The use 
of mathematical heat -t ransfe r models to study the effect of thermal 
conduction on the conversion of optical energy into effective thermal 
work is noted. 


A63-18864 

MECHANISM OF SECOND HARMONIC GENERATION OF OPTICAL 
MASER BEAMS IN QUARTZ. 

Robert C. Miller (Bell Telephone Laboratories, Murray Hill, N.J.). 
Physical Review, 2nd Series, vol. 131, July 1, 1963, p. 95-97. 

10 refs . 

Experimental determination and the interpretation of the rela- 
tive magnitudes of the two independent coefficients, d^ and d^, 
that appear in the tensor which describes the symmetry of second 
harmonic generation (SHG) of optical maser beams in quartz. Ex- 
perimental data on these coefficients aid in determining the physical 
process involved in optical SHG. Data are obtained for both ruby 
"(6, 934 A) and CaWO 4 :Nd + 3 (10,582 A) unfocused laser beams. These 
experiments, which failed to give any evidence of SHG due to d 14 , 
show that d 14 /d n <l/ 30 for the ruby laser, and ^ 1/40 for the Nd 
laser. The result d 14 <i d 11 shows that the mechanism involved in 
SHG in quartz is nearly lossless and dispersionless at the frequen- 
cies of the laser beams and their second harmonics. This further 
shows that in quartz the linear e lec tro - optic effect and optical SHG 
cannot be due to the same mechanism. It is concluded that optical 
SHG in this material is due to an HF electronic mechanism. 


A63-19689 

CALCULATION OF THE MASER POWER OF A SYSTEM OF PARTI- 
CLES WITH THREE ENERGY LEVELS. 

B. I. Stepanov and A. M. Samson (Belorussian Academy of Sciences, 
Institute of Physics, Minsk, Belorussian SSR). 

(Optika i Spe ktroskopiia, vol. 14, Jan. 1963, p. 65-73.) 

Optics and Spectroscopy, vol. 14, Jan. 1963, p. 34-37. Translation. 

Application of a probability method to calculate the maser power 
of a system of particles with three energy levels. The investigation 
is carried out for the following two possible cases of maser action: 
the generated energy corresponds to the transition of the system 
(1) from the middle to the lowest level, and (3) from the highest to 
the middle level. The conditions for the occurrence of intense gen- 
eration are analyzed. The generated output is estimated as a func- 
tion of the pump power and the transition probabilities. The radia- 
tion output power is compared with the fluorescence power. 


A63-19829 

SEMICONDUCTOR LASER. 

General Electric Company, Research Laboratory Bulletin, Summer 
1963, p. 16, 17. 

Discussion of a novel type of laser in which coherent light is 
generated directly by passing an electric current through a semi- 
conductor crystal. The device does not require pumping by an aux- 
iliary process; instead, the excitation ; s achieved directly by injec- 
ting electrons (and holes) into the plane of the junction region (a 
plane less than 0.0001 in. thick) in the middle of a tiny diode of gal- 
lium arsenide. The directional and coherent beam of IR light, with 
a wavelength of the order of 8400 X, is emitted from the junction - 
plane edges at two carefully polished and precisely parallel sides of 
the device. 


A63-20064 

COMPENSATION METHOD OF MEASURING THE EFFICIENCY OF 
A MASER BEAM. 

V. V. Grigor'iants and I. N. Oraevskii. 

Radio Engineering and Electronic Physics, vol. 7, Dec. 1962, p. 1938- 
1940. Translation. 


Description of a method of measuring maser efficiency, which 
eliminates errors generally caused by the ionization gage. The gage 
is used to establish the coincidence of pressures of the gas in the 
operating cavity and the gas entering the cavity, when the number of 
molecules reaching the cavity (from the source or through the cap), 
and scattered therein, is equal to the number of molecules traveling 
away from the cavity towards the evacuated space. Since the abso- 
lute value of the pressure is insignificant, the measurements are un- 
affected by the evacuating action of the ionization gage. The mea- 
surement error in this method, as determined from operations with 
an ammonia-beam maser, is 12%. 


A63-20182 

TIME -RESOLVED SPECTROSCOPY OF RUBY LASER EMISSIONS. 

S. L. Ridgway, G. L. Clark, and C. M. York (Space Technology 
Laboratories, Inc. , Physical Research Division, Redondo Beach, 
Calif.). 

Optical Society of America, Journal, vol. 53, June 1963, p. 700-703. 

Application of an image -converter camera to the study of tran- 
sient phenomena in the emission from ruby lasers. The time varia- 
tions of Fabry-Perot interference fringes produced by the coherent 
light from a laser were recorded. They indicate that (1) the mode 
of oscillation of the ruby can change from one relaxation-oscillation 
bur st of emission, or laser spike, to another; (2) a monotonic pro- 
gression of wavelengths frequently takes place in a sequence of 
spikes; (3) the oscillation mode can switch within a single spike; and 
(4) several modes of oscillation can occur in a single spike simulta- 
neously. The multiplicity of modes increases with the pumping pow- 
er. The wavelength separation between the simultaneous modes is 
found to correspond closely to an integral difference in the number 
of half-wavelengths between the silvered end faces of the ruby. 


A63-20307 

ADVANCES IN OPTICAL MASERS. 

Arthur L. Schawlow (Stanford University, Dept, of Physics, 

Stanford, Calif, ), 

Scientific American, vol. 209, July 1963, p, 34-45. 

General review of recent developments in laser research. A 
description of a typical early ruby laser iB given to illustrate the 
atomic basis of laser action. Among the new developments discus- 
sed are semiconductor junction lasers, which promise efficiencies 
well above 10%, and possibly approaching 100%, compared to the 1% 
efficiency of optically pumped solid state lasers and gas -discharge 
lasers. Means of achieving high output power are discussed, in- 
cluding the uBe of a giant-pulse technique capable of delivering a 50 
megawatt pulse lasting about 10 nanosec, and an addition to this 
technique which can produce a peak power output of about 500 million 
watts in a beam of cross section less than 1 cm. A good lens of 
focal length 1 cm could focus this beam to a 10" 3 cm spot where the 
beam intensity would be lO^ 3 w/cm. Laser beams currently in use 
can, when properly focused, weld, vaporize, or melt a small amount 
of any substance. 


A63-20402 

LASERS. I. 

Aubrey Harris. 

Wireless World, vol. 69, Aug. 1963, p. 370-375. 10 refs. 

General description of the basic operating principles and char- 
acteristics of different classes of lasers. Those discussed are 
doped-crystal, gas -discharge , semiconductor -junction, and liquid. 

A table lists their operating characteristics, including output fre- 
quency, spectral width, beamwidth, pumping requirements, and 
efficiencies. The active materials and output wavelengths of various 
types of lasers are also tabulated. 


A63-20450 

SPECTRAL OUTPUT AND SPIKING BEHAVIOR OF SOLID-STATE 
l.ASEPS. 

C. L. Tang, H. Statz. and G. DeMars (Raytheon Co. . Research 
Division, Waltham, Mass.). 

Journal of Applie d P hysics , vol. 34, Aug. 1963, p. 2289 - 2395 . 

Theoretical investigation of the multimode oscillations of solid 
state lasers. The spatial variation in the field intensity of the 
various modes produces nonuniform distributions in the inverted 
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population, .and there is little tendency for these distributions to 
smooth out, because of spatial cross relaxation. Such nonuniform 
distributions could lead to simultaneous oscillation in many modes. 
Formulas which relate the number of unstable modes to the pump 
power and various other maser parameters are obtained. The re- 
sults show that it is difficult to obtain single-mode operation in con- 
ventional masers at high pumping levels. Ways of avoiding a non- 
uniform distribution density and methods of achieving high-power 
single-mode operation in practice are discussed. The effect of slow 
spatial cross relaxation on the spiking behavior is also examined. 


A63- 20451 

VISUAL OBSERVATION OF PIEZOELECTRIC MODES. 

A. J. DeMaria and G. Barnard (United Aircraft Corp. , Research 
Laboratories, East Hartford, Conn.). 

Journal of Applied Physics , vol. 34, Aug. 1963, p. 2296, 2297. 

10 refs . 

Experimental investigation of amplitude modulation of a laser 
beam by a quartz crystal. In addition, the piezoelectric modes of 
the crystal are traced by means of an X-Y plotter. It is found that 
the rotation of the index ellipsoid of crystalline quartz by excitation 
of its resonant piezoelectric modes (having wavelengths much larger 
than the light beam width) is sufficient to achieve a large percentage 
of modulation of a light beam. The piezoelectric resonant modes of 
the crystal can be probed by monitoring the variation of the percen- 
tage of light modulation as the light beam traverses the face of the 
crystal . 


A63-20455 

THEORY OF PULSE PROPAGATION IN A LASER AMPLIFIER. 

L. M. Frantz and J. S. Nodvik (Space Technology Laboratories, 

Inc., Redondo Beach, Calif.), 

Journal of Applied Physics , vol. 34, Aug. 1963, p. 2346-2349. 

Solution, in closed form, of the photon transport equations 
describing the growth of a pulse in a laser amplifier. The one- 
dimensional problem of a beam of monochromatic light incident on 
the surface of a medium with an inverted population is considered. 

The equations are solved for an arbitrary input pulse and an arbitrary 
initial distribution of inverted population. The solutions are dis- 
cussed for the particular cases of a square pulse and a Lorentzian 
pulse, both with a uniform initial population inversion. 


A63-20733 

TRENDS IN SEMICONDUCTOR RESEARCH. 

John Bardeen (University of Illinois, Urbana, 111. ). 

Electronic Industries , vol. 22, June 1963, p. C12, C13, C17. 

Brief review of both past and present semiconductor research. 
The development of transistors, from the first production of single 
crystals of Ge and Si to the current devices, is outlined. Factors 
influencing innovation and invention are briefly discussed. The 
study of plasma effects in semiconductors is noted, as is the de- 
velopment of junction lasers. 


A63-21055 

ADVANCES IN LASERS. 

L. M. Vallese (ITT Federal Laboratories, Nutley, N.J.). 
(International Electronics Convention, 10th, Rome, Italy, June 1963, ) 
Semiconductor Products, vol. 6, Aug. 1963, p. 25-33. 23 refs. 

Discussion of advances in laser devices and in laser system 
applications. The devices considered are oscillators, modulators, 
and detectors, and include semiconductor lasers; the applications 
discussed are those for communications and radar systems. In- 
cluded is a summary of the principal wavelengths of the stimulated 
emission which has thus far been achieved, and the modes of opera- 
tion for these emissions. Regarding radar applications, it is noted 
that pulse widths as narrow as 0. 1 u sec and peak powers as high as 
15 Mw can be obtained, using Q switches of mechanical or electro- 
optic type. 


A63-21057 

A DIRECTORY OF LASER ORGANIZATIONS. 

Semiconductor Products, vol. 6, Aug. 1963, p. 48-50, 56-62. 

Listing of approximately 150 organizations active in the laser 
field. These organizations are listed alphabetically within the fol- 
lowing categories: (1) laser suppliers - firms that manufacture and 
supply lasers; (2) laser materials suppliers - firms that supply 
crystals, glasses, chemicals, and other materials suitable for laser 
action; (3) laser accessory equipment suppliers - companies that 
offer power supplies, modulators, demodulators, instruments, and 
optical and other accessories used in laser systems; (4) laser re- 
search and development groups - organizations that seek to perfect 
lasers as components in various systems and programs or investi- 
gate the use of lasers as tools of research and production. 


AOJ-ZlOOa 

INVESTIGATION OF LASER MODULATION BY MODIFYING THE IN- 
TERNAL REFLECTION BARRIER. 

Harold A. Daw (New Mexico State University, Dept, of Physics, 
University Park, N.M.). 

Optical Society of America, Journal, vol, 53, Aug. 1963, p. 915-917. 

Consideration of the problem of penetration through an internally 
reflecting barrier, in connection with the extraction of a laser beam 
from an internally reflecting cavity. A quantity d logT/d logn which 
relates the fractional change of transmittance to the fractional change 
of refractive index is defined and shown to be large for large barrier 
spacing. It is suggested that this strong dependence of transmittance 
on the value of n may be used in studying and controlling laser beams. 


A63-21069 

ON THE INTEGRAL EQUATIONS OF LASER THEORY. 

Samuel P. Morgan (Bell Telephone Laboratories, Inc. , Murray Hill, 
N.J.). 

IEEE Transactions on Microwave Theory and Techniques, vol. MTT- 
11, May 1963, p. 191-193. 

Mathematical consideration of a class of integral equations with 
complex symmetric kernels which occur in laser theory. It is point- 
ed out that integral equations of this class do not have some of the 
properties of integral equations with Hermitian kernels. In particu- 
lar, the usual extremal principle by which the eigenvalues of a Her- 
mitian kernel may be estimated using the Rayleigh-Ritz procedure 
does not apply to integral equations with complex symmetric kernels. 
It is suggested that the use of variational techniques to calculate dif- 
fraction losses in laser interferometers leads to results of doubtful 
accuracy. 


INVESTIGATION OF RUBY OPTICAL MASER CHARACTERISTICS 
USING MICROWAVE PHOTOTUBES. 

B. J. McMurtry (Stanford Electronics Laboratories, Stanford, 

Calif., and Sylvania Electric Products, Inc., Microwave Division, 
Mountain View, Calif.). 

Applied Optics , vol. 2, Aug. 1963, p. 767-786. 26 refs. 

USAF-Army-supported research. 

Application of photoelectric mixing techniques to the study of a 
ruby laser. Following a brief theoretical analysis of laser oscil- 
lation frequencies, extensive experiments are described. These 
experiments permit conclusions concerning: (i) the behavior of the 
laser' s spectral output as a function of pump power and tempera- 
ture, (2) the validity of applying homogeneous interferometer mode 
analyses to the case of ruby, and (3) the effects of fluorescence line- 
shape and stimulated emission in determining oscillation frequen- 
cies. In addition, they provide extremely high-resolution measure- 
ments of the oscillation line -width. 


A63-21165 

OVERHAUSER AND JEFFRIES -AB RAG AM EFFECT IN A FOUR- 
LEVEL SYSTEM. 
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Mohan Lai Narchal and W. A. Barker ( St. Louis University, Dept, 
of Physics, St. Louis, Mo.). 

Applied Optics , vol. 2, Aug. 1963, p. 787-792. 12 refs, 

USAF- supported research. 

Application of the method of partial distributions to compute the 
normalized population distribution in an electron-nuclear coupled 
spin system in which I = S = 1/2. The expressions obtained are more 
general than those reported previously in that they include the effects 
of competitive relaxation and competitive radiative induced transition 
probabilities. It is clear that positive and negative enhancement may 
be obtained either by the Overhauser or the Jeffr ie s - Abragam effect 
irrespective of the relative magnitudes of the nuclear Zeeman and 
hyperfine interaction energies. A small enhancement is not neces- 
sarily due to incomplete saturation, but may well be the result of com- 
pensating emission and absorption. 


A63-21166 

APPLICATION OF THE SENARMONT POLARISCOPE TO ANALYSIS 
OF OPTICAL MASER LIGHT. 

David Hellerstein (Baird- Atomic , Inc., Cambridge, Mass.). 

Applied Optics, vol. 2, Aug. 1963, p. 801-805. 

USAF-supported research. 

Description of a Senarmont polariscope suitable for optical maser 
work. It employs an optically active wedge and an analyzing polar- 
izer to map the azimuthal angle onto a linear field, indicating this 
angle by null positions on a photographic plate. It measures the 
azimuth of linearly polarized light over a range of 180° with an ac- 
curacy at present of ±1.5° and distinguishes between right- and left- 
circularly -polarized light. This device is compact and relatively 
inexpensive; it requires no auxiliary electronic apparatus. 


A63-21167 

HOLE-BURNING MODEL OF OSCILLATION OF RUBY LASER. 

A. J. DeMaria and R. Gagosz (United Aircraft Corp. . Research 
Laboratories, East Hartford, Conn.). 

Applied Optics , vol. 2, Aug. 1963, p. 807-810. 12 refs. 

Application of a Space Technology Laboratories high-speed image- 
converter camera to study the time variation of the output radiation 
from a 15-cm-long ruby laser, the latter being operated with de- 
tached external reflectors separated by 61 cm. These data offer 
additional support for the "hole -burning" model type of oscillation 
for ruby lasers. Included are photographs of the simultaneous os- 
cillation during one pulse of a ruby laser at two optical frequencies 
corresponding to the eigenwavelength of the Fabry-Perot cavity. 


A63-21168 

INTERFERENCE RINGS IN RUBY MASER BEAMS. 

B. P. Stoicheff and A. Szabo (National Research Council, Ottawa, 
Canada) . 

Applied Optics , vol. 2, Aug. 1963, p. 811-815. 14 refs. 

Presentation of the results of observations of the near-field ring 
patterns obtained with several different rubies at various distances 
from the rubies. Other experiments bearing on the origin of these 
ring patterns are also described. In addition, an interpretation of 
the ring pattern based on a simple optical model is given which ap- 
pears to be in agreement with our experimental observations. These 
fringes arise from the interference of "off-axis" rays produced by 
scattering of light in the axial modes at the axial modes at the sur- 
faces or within the ruby rod. 


A63-21169 

TILTED-PLATE INTERFEROMETRY WITH LARGE PLATE SEPA- 
RATIONS. 

H. W. Moos, G. F. Imbusch, L. F. Mollenauer, and A. L. 
Schawlow (Stanford University, Stanford, Calif.). 

Applied Optu s , vol. 2, Aug. 1^63, p . 817-822. 11 refs. 

USAF- Army - supported research. 

Derivation of multiple -beam interference fringes between nearly 
parallel surfaces at large separations, using very highly collimated 
monochromatic light sources. Sharp fringes displaying the surface 
contours are observed with separations as large as 20 cm. The re- 
quirements and limitations of the device are described, as well as 
some possible applications. 


A63-21171 

A NEW CONDENSER FOR A SUN -POWERED CONTINUOUS LASER. 
P. H. Keck, J. J. Redmann, C. E. White, andR.E. DeKinder, Jr. 
(Texas Instruments, Inc., Dallas, Tex.). 

(Optical Society of America, Fall Meeting, Rocheste r , N . Y . , O ct . 

3-5, 1962.) 

Applied Optics, vol. 2, Aug. 1963, p. 827-831. 

Description of a new optical condenser to concentrate sunlight 
effectively from a parabolic collector into a laser rod. The con- 
denser has a conical part made of material of high refractive index 
with a field lens on the wider end of the cone, which faces the para- 
bolic collector. Radiant flux concentrated into the narrow end of 
the cone is transferred into a small solid integrating sphere with 
highly reflecting walls. The laser rod is embedded in the sphere 
and is pumped from all sides by radiation reflected from the walls. 
Photometric data and performance characteristics of this condenser 
used with an arc-lamp source are presented. A Sun-powered sys- 
tem is proposed and compared to the arc -lamp system. 


A63-21172 

PERFORMANCE OF A CONTINUOUS -WAVE NEODYMIUM LASER. 

P. H. Keck, J. J. Redmann, C. E. White, and D. E. Bowen 
(Texas Instruments, Inc., Dallas, Tex.). 

(Optical Society of America, Fall Meeting, Rochester, N. Y., Oct. 
3-5, 1962. ) 

Applied Optics , vol, 2, Aug. 1963, p. 833-837. 

USAF-supported research. 

Description of experiments with a continuous neodymium -doped 
calcium tungstate laser, operated at room temperature, using water 
cooling. A high-pressure compact xenon arc lamp with an ellipsoi- 
dal collector of 61-cm diameter and an opening of f/0.4 is used as a 
pumping source. The flux available from this source is concentrated 
into the 2 x 2 x 12 mm laser rods of neodymium-doped calcium tung- 
state by either a straight cone condenser or by a chisel-shaped con- 
denser. Both condenser designs are discussed. Continuous laser 
action is achieved for periods up to more than one hour, using water 
cooling at room temperature. 


A63-21174 

ANALYSIS OF STIMULATED RAMAN SCATTERING OF A GIANT 
LASER PULSE. 

R. W. Hellwarth (Hughes Research Laboratories, Malibu, Calif.). 
Applied Optics , vol. 2, Aug. 1963, p, 847-853. 

Study of a simple form of simulated Raman scattering observed 
from a number of organic liquids which are placed in a Fabry-Perot 
optical cavity excited by a giant optical laser pulse from ruby. It 
is shown that when a Raman active material is placed inside the 
optical Fabry-Perot cavity resonator of a giant pulse laser, the 
high-power laser light pulse induces gain in the Raman material at 
frequencies shilted from the giant pulse frequency by Raman fre- 
quencies. If this gain is large enough to overcome cavity losses, 
a strong buildup of coherent light at the shifted frequency may en- 
sue. The process is analogous to simulated fluorescence and is an 
example of simulated Raman scattering. The Raman output power 
is calculated as a function of time and its spectral content when the 
Raman material is in the laser cavity. From the resulting expres- 
sions the properties of the light generated by nitrobenzene inside a 
giant pulse ruby laser are calculated, and it is found that the re- 
sults agree with observations made on that system. 


A63-21175 

OPTICAL QUALITY AND RADIATION PATTERNS OF RUBY LASERS. 

C. ^lartin Stickley (USAF, Cambridge Research Laboratories, L. 

G. Hanscom Field, Bedford, Mass.). 

Applied Optics , vol. 2, Aug. 1963, p. 855-860. 16 refs. 

Comparison of near- and far-field radiation patterns for two 
different ruby laser crystals of known differing optical quality. It 
is shown that ring-width in far-field patterns is directly related to 
optical quality as measured using a Twyman-Green interferometer. 
Near-field patterns of the higher quality crystal (A/10) that were 
observed using high-speed photographic equipment always appeared 
to be transverse modes of a cylindrical resonator whereas this was 
not true for the poor e r -quality crystal (A/4). An approximate mode 
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sequence during firing of the X/10 laser rod shows a reproductible 
mode development (in time). A sudden switching to higher-order 
modes was observed, and several factors are suggested which could 
explain this . 


A63 21176 

INFLUENCE OF MAGNETIC FIELDS UPON GAS DISCHARGE 
LASERS. 

Rudolf G. Buser, J. Kainz, and J. Sullivan (U. S. Army, Elec- 
tronics Research and Development Laboratory, Fort Monmouth, 

N. J.). 

Applied Optics , vol. 2, Aug. 1963, p. 861, 862. 

Brief description of some experiments conducted to study the 
influence of a magnetic field upon the light output of a gas laser. A 
Perkin-Elmer Spectra- Physics gas-phase laser which provides a 
linearly polarized light beam at 6328 X. 11523 X, and 33912 X is 
used in the measurements. The relative laser intensity as a func- 
tion of a longitudinal magnetic field and the dependence of this ef- 
fect on the polarity of the magnetic field are graphically illustrated. 


A63-21177 

ANALYSIS OF TRANSIENTS AND STABILITY IN AN IDEALIZED 
TWO-LEVEL LASER SYSTEM. 

J. E. Ludman (USAF, Cambridge Research Laboratories, Bedford, 
Mass . ) . 

Applied Optics , vol. 2, Aug. 1963, p. 862, 863. 

Presentation of a relatively simple analytical solution to an 
idealized two-level laser system. Such a two-level system bears 
resemblance to the diode laser system. It is shown that this two- 
level laser would achieve a steady-state operation with constant 
pump rate. After a momentary disturbance of the steady state by 
s .me means, such as injection of a light pulse or addition of a pulse 
to the pump, the laser would return to its steady-state operation 
with a damped oscillation transient. The same transient is ex- 
pected when the laser pump is first turned on. 


A63-21179 

SPHERICAL -MIRROR OSCILLATING INTERFEROMETER. 

Donald R. Herriott (Bell Telephone Laboratories, Inc., Murray 
Hill, N. J.). 

Applied Optics , vol. 2, Aug. 1963, p. 865, 866. 

Brief description of a high-Q, multiple -pass, spherical-mirror 
interferometer with one mirror oscillating in axial position to scan 
wavelength. The instrument is designed for the measurement of 
spectral characteristics of continuous optical masers. It has been 
used to obtain direct scans of distortion of energy in the separate 
modes of oscillation of a gaseous He-Ne maser. A diagram of the 
interferometer is included. 


A63-21180 

FAR-FIELD FABRY-PEROT DIFFRACTION PATTERNS OF A 
NEODYMIUM IN GLASS LASER. 

C. Martin Stickley and Rudolph A. Bradbury (USAF, Cambridge 
Research Laboratories, Optical Physics Laboratory, Bedford, 

Mass . ). 

Applied Optics , vol. 2, Aug. 1963, p. 867, 868. 

Observation of a Fabry-Perot ring structure emitted by a Nd 
glass laser rod similar to the ring-type radiation patterns generated 
by ruby lasers. It is believed that this structure is due to Fraun- 
hofer diffraction for which the total diameter of the laser rod is the 
aperture. Photographs showing far -field radiation patterns 0.5 and 
10% over threshold are included. 


A63-21181 

POWER DIP AT LINE CENTER OF GASEOUS LASERS. 
S. Winsberg (TRG, Inc.. Syosset, N.Y.). 

Applied Optics , vol. 2 , Aug. 1963, p. 868, 869. 


Presentation of the results of an analysis of a dip occurring in 
the power output from gaseous lasers as the oscillating frequency 
is scanned over the Doppler line. The analysis is based on the rate 
equations for the population and fields. It is shown that when the 
field is oscillating at a specific frequency, two groups of atoms will 
respond, each possessing a Doppler-shifted central frequency equal 
to the applied frequency. When the applied frequency equals the cen- 
tral frequency atom, the two groups coalesce, and, depending on 
the ratio of the natural width to the Doppler width, the power output 
decreases . 


A63-21337 

EXTENSION OF THE LASER-PUMPED RUBY MASER TO 
MILLIMETER WAVELENGTHS. 

D. P. Devor (Hughes Research Laboratories, Malibu, Calif. ). 
(Institute of Electrical Engineers, Millimeter and Submillimeter 
Conference. Orlando, Fla. , Jan . 7-10, 1963. ) 

IEEE Transactions on Microwave Theory and Techniques, vol. 
MTT-11, July 1963, p. 251-254. 15 refs. 

Brief description of the operation of a microwave ruby maser 
in which the pump signal is the optical emission of a ruby laser. 

It is shown that, for operation in the millimeter spectrum, the 
application of a magnetic field of inordinately high intensity can 
produce Zeeman splitting of the Cr^ + levels at millimeter wave 
energy in the ground state in ruby. To obtain population inversion 
by optical pumping on the levels requires that the ratio of maser 
frequency to temperature be ^ /T<14.4 Gc/sec °K. A broadening 
of the laser emission has been observed at increased power so that 
the limit on useful laser power can be given in terms of the abBorp- 
tion-line width of the maser optical pumping transition. Treating 
these various effects conservatively indicates that the laser-pumped 
ruby maser can be operated over the entire millimeter spectrum. 
The design of an apparatus with a hard superconductor electromag- 
net producing the field intensity required to accomplish this objec- 
tive is given. 


A63-21457 

APPLICATIONS OF OPTICAL "MASERS" TO SPACE RESEARCH 
[APFLICAZ10NI DEI "MASER" OTTICI ALLE RICERCHE SPAZIALI]. 
Giorgio Fiocco (Massachusetts Institute of Technology, Dept, of 
Electrical Engineering and Research Laboratory of Electronics, 
Cambridge, Mass. ). 

(International Communications Congress, 10th, Genoa, Italy, Oct. 
7-12, 1962. ) 

Missili , vol. 5, Apr. 1963, p. 73-78. In Italian. 

Consideration of the characteristics and some applications of 
optical masers in radar devices suitable for astronomical and geo- 
physical research. Included is a simplified chart of the various 
equipment used to obtain optical echoes from the Moon surface. 
Experiments conducted to receive echoes from the Moon are de- 
scribed. 


A63-21484 

THE OPTICAL HETERODYNE: KEY TO ADVANCED SPACE 
SIGNALING . 

Stephen Jacobs (TRG, Inc., Syosset, N.Y.). 

Electronics, vol. 36, July 12, 1963, p. 29-31. 

USAF- supported research. 

Description of a method of using optical heterodyning with a 
laser system, for communications purposes. When information 
is carried on a monochromatic beam of light, optical heterodyning 
make? it possible to filter out and amplify only the bandwidth of 
interest - i.e., the information bandwidth. In addition to this 
advantage, a laser communications link has extremely narrow beam- 
width, as contrasted with an RF system. It is noted that one feasible 
application of the optical heterodyne is extremely long-range, broad- 
band communications through space. 


A63-21808 

SPECTRAL CHARACTERISTICS OF GaAs LASERS OPERATING IN 
"FABRY-PEROT" MODES. 
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P. P. Sorokin, J. D. Axe, and J. R. Lankard (IBM Corp., Thomas 
J. Watson Research Center, Yorktown Heights, N.Y.). 

Journal of Applied Physics, vol. 34, Sept. 1963, p. 2553-2556. 
Army-supported research. 

Presentation of high resolution measurements of the spectral 
output of GaAs injection lasers. The laser units studied were 
designed to work as Fabry-Perot oscillators. It is found that the 
main features can be understood in terms of conventional line - 
narrowing theories. Additional oscillations have been observed 
in modes other than the lowest-loss ones. 


A63-218U 

APPROXIMATE ELECTROMAGNETIC TRANSITION PROBABILI- 
TIES AND RELATIVE ELECTRON EXCITATION CROSS SECTIONS 
FOR RARE -GAS MASERS. 

H. Statz, C. L. Tang (Raytheon Co., Research Division, Waltham, 
Mass.), and G. F. Koster (Massachusetts Institute of Technology, 
Dept, of Physics, Cambridge, Mass.). 

Journal of Applied Physics, vol. 34, Sept. 1963, p. 2625-2632. 

14 refs. 

Calculation of numerical values for the electromagnetic transi- 
tion probabilities for a large number of rare-gas maser lines. The 
values are tabulated for assisting in the evaluation of existing and 
new gaseous masers, as well as for other applications such as 
work in astrophysics. In addition, in order to determine the 
dominant pumping mechanisms in such masers, an approximate 
method has been developed for calculating the relative cross sec- 
tions under electron impact for production of various excited states 
from the ground state of the rare-gas atoms. A brief discussion 
of the experimental observations in the rare-gas masers is made 
in terms of the results given. 


A63- 21890 

SEMICONDUCTOR QUANTUM GENERATOR USING GaAs P-N 
JUNCTIONS [POLUPROVODNIKOVYI KVANTOVYI GENERATOR NA 
P-N PEREKHODAKH V GaAs]. 

V. S. Bagaev, N. G. Basov, B M. Vul, B. D. Kopylovskii, O. N. 
Krokhin, E. P. Markin, Iu. M. Popov, A. N. Khvoshchev, and 
A. P. Shotov (Lebedev Physics Institute, Moscow, USSR). 

Akademiia Nauk SSSR, Doklady , vol. 150, May 11, 1963, p. 275-278. 
In Russian. 

Discussion of the generation of coherent light by means of GaAs 
p-n junctions at 77°K. The injection of minority carriers through a 
p-n junction was accomplished by direct pulsing at a pulse duration 
of 3 ysec and a pulse period of 50 cycles. Presented are diagrams 
showing (1) the radiation intensity as a function of current density, 
and (2) the radiation spectrum for different current values. A photo 
graph illustrates the luminosity region of the maser p-n junctions 
for various injection currents. 


A63-22060 

TIME-CORRELATED VARIATION IN THE SPECTRAL COMPOSI- 
TION OF THE RADIATION FROM THE RUBY LASER. 

M. P. Vaniukov, V. I. Isaenko, and V. V. Liubimov. 

( Optika i Spektroskopiia, vol. 14, May 196 3. ) 

Optics and Spectroscopy, vol. 14, May 1963, p. 389, 390. 
Translation. 

Experimental study of ruby laser emission in order to deter- 
mine how the spectral composition of the radiation varies with time. 
The spectral resolution was obtained with a Fabry-Perot interfer- 
ometer, and an electron optical converter was used for the time 
scan. It is found that each of the spikes constituting the generated 
flash may consist of one, two, or three lines, and the wavelength 
of the light may vary by about 0.2 X between different spikes. 

A63-22069 

COHERENCE TIME MEASUREMENTS OF LIGHT FROM RUBY 
OPTICAL MASERS. 

Morley S. Lipsett and L. Mandel (Imperial College of Science and 
Technology, Dept, of Physics, London, England). 

Nature, vol. 199, Aug. 10, 1963, p. 553-555. 23 refs. 

Experimental determination of the coherence time of the light 
pulses emitted by a ruby laser. The beat notes in the photoelectric 
fluctuations resulting from the superposition of light beams from 


two independent ruby lasers on a photocell are detected. Analysis 
of oscilloscope traces of the superposed beams indicates a coherence 
time of the order of 0.5 sec . 


A63-22282 

THE EFFECT OF TEMPERATURE ON THE PROPERTIES OF 
GaAs LASER. 

G. Burns, F. H. Dill, Jr. , and M. I. Nathan (IBM Corp. , 

Thomas J. Watson Research Center, Yorktown Heights, N. Y. ). 
IEEE, Proceedings, vol. 51, June 1963, p. 947, 948. 14 refs. 

Consideration of the effect of temperature on the Fabry-Perot 
modes, threshold current density, and CW operation. It is noted 
that, in the GaAs injection laser, only moderate resolution equip- 
ment is needed to study the Fabry-Perot modes. The results of 
the modes at low temperatures are different than the line shapes 
obtained from diodes that have four optically flat sides. The mea- 
surement of the temperature dependence of the threshold current 
density for laser action shows that, in a particular type of structure, 
there is a well-defined threshold for stimulated emission deter- 
mined by the current at which a sharp spike comes out of the broad 
spontaneous emission spectral line. 


A63-22283 

DUAL-CAVITY MASER USED IN MARS RADAR EXPERIMENT. 

W. H. Higa and R. C. Clauss (California Institute of Technology, 

Jet Propulsion Laboratory, Pasadena, Calif. ). 

IEEE, Proceedings, vol. 51, June 1963, p. 948, 949. 

Contract No. NAS 7-100. 

Discussion of the planetary radar experimental use of a dual- 
cavity ruby maser operating at 2, 388 Me installed on an 85-ft-diam. 
paraboloidal antenna. It is indicated that the principal advantage of 
the multiple - cavity maser is the improved gain stability over a 
single -cavity unit operating with the same total gain. A cross- 
sectional view of one of the two identical stages employed is shown. 
Liquid helium was kept out of the structure for added stability, and 
cryogenic fluids were replenished daily. 


A63-22285 

METHOD FOR DETECTING MICROWAVE MODULATED LIGHT. 

G. H. Thiess (Texas Instruments, Inc. , Information Systems 
Dept. , Dallas, Tex. ). 

IEEE, Proceeding s, vol. 51, June 1963, p. 950. 

Contract No. DA-36-039-SC-89221. 

Description of an experimental arrangement for the detection 
of microwave -modulated light. Optical heterodyning is used to 
detect mic rowave -modulated light, employing relatively slow' photo- 
detectors. In order to obviate the peculiarity of lasers to "lase" 
simultaneously at several different optical frequencies, only one 
laser is used and the alignment is "built-in" when two axial modes 
of a single laser are used as if they were two lasers. If a continuous 
gas laser is available as a "light" source, a simple and convenient 
method of detecting microwave modulation of the light beam exists, 
using relatively slow and inexpensive photodetectors. It is noted that 
the primary usefulness of the method may be its convenience for 
testing microwave -light modulators in the laboratory. 


A63-22383 

OPTIMIZATION OF THE PARAMETERS OF MU LTI -ELLIPTICAL 
LASER HEAD CONFIGURATIONS. 

J. A. Ackerman (Aircraft Armaments, Inc., Cockeysville , Md. ). 
IEEE, Proceedings , vol. 51, July 1963, p. 1032, 1033. 

Analysis of the "imaging" characteristics of an elliptic cylinder. 
The efficiency of many small surface increments for the transfer 
of energy is examined, and a total efficiency figure is obtained by 
summing these incremental efficiency factors over the entire sur- 
face under consideration. The results, w r hich do not take into 
account the radiation that goes directly from the source to the 
receiver, • show that the direct radiation is inversely proportional 
to the distance between the source and receiver. 
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A63-22384 

SOME EXPERIMENTS ON PARALLEL GAS LASERS WITHIN A 
COMMON OPTICAL CAVITY. 

R. A. Paananen and A. Adams, Jr. (Raytheon Co., Research 
Division, Waltham, Mass.). 

IEEE, Proceedings , vol. 51, July 1963, p. 1036, 1037. 

Demonstration of simultaneous laser action in a set of 14 
parallel open-ended discharge tubes arranged in a circle on the 
inner periphery of a large support tube, the whole being bounded 
at the ends by two plane -parallel mirrors. The seemingly univer- 
sal gain rule shows that the gain will fall to nonlaserable values 
for large tubes, unless perhaps it is compensated for by unusual 
laser lengths. It is noted that plasma instabilities become difficult 
to control in large unobstructed tubes at the gas pressures found 
useful in lasers. The problem consists of choosing a suitable 
subdivision of the available cross section into parallel channels, 
and exciting the same. 


A63- 22385 

A NO-FIELD POWDER MASER. 

A. W. Nagy and G. E. Friedman (Johns Hopkins University, 

Applied Physics Laboratory, Silver Spring, Md.). 

IEEE, Proceedings, vol. 51, July 1963, p. 1037. 

Contract No. NOw-0604-c. 

Demonstration of the feasibility of masering a powder with 
no magnetic field. Shown are the variations in the inverted signal 
transition with change in coupling to the sample. They indicate 
potentially usable gain-bandwidth for this mode of operation. It is 
noted that a no-field powder maser would be limited to operation 
around the zero-field splitting frequency. However, other suitable 
zero-field materials with splittings in the higher microwave ranges 
which have been tabulated offer a choice for possible fixed-frequency 
applications . 


A63-22386 

MICROWAVE MASER ACTION IN RUBY AT 78°K BY LASER 
PUMPING. 

A. Szabo (National Research Council, Radio and Electrical 
Engineering Division, Ottawa, Ontario, Canada). 

IEEE, Proceedings, vol. 51, July 1963, p. 1037, 1038. 

Description of the achievement of microwave maser action in 
ruby at liquid-nitrogen temperatures, using a ruby laser as a pump, 
and of measurements of the thermal tuning rate of the Rj lines in 
ruby, using paramagnetic resonance in the ground state for detec- 
tion of the laser output. Shown are the results of a thermal tuning 
experiment using the 2 •*-*-3 electron - spin- re sonanc e transition 
(levels numbered in order of increasing energy) for detection of 
the laser output. For the maser experiments, the temperature 
obtained, which represents the noise temperature of the maser 
amplifier under appropriate cavity conditions, indicates the low- 
noise high-temperature operation of microwave masers possible 
when using optical pumping. 


A63-22496 

MASERS FOR THE TELSTAR SATELLITE COMMUNICATIONS 
EXPERIMENT. 

W. J. Tabor and J. T. Sibilia. 

Bell System Technical Journal, vol. 42, pt. 3. July 1963, p. 1863- 
1886. 

Discussion of the design and characteristics of ruby traveling - 
wave masers operating at 4 Gc. These masers, characterized by 
an average gain of * 35 db over a bandwidth of 25 Me, are equipped 
with waveguide input transmission lines, rather than the previously 
employed coaxial cables. This change results in an overall noise 
temperature of 3. 5°K for these devices, rather than the 10°K ex- 
hibited by earlier masers. The maser noise temperature now 
closely approximates sky temperatures, which set the ultimate limit 
on Earthbound receiver sensitivity. The improvements to be gained 
by further reduction in amplifier noise are therefore almost negli- 
gible. A lesser-known maser property (freedom from distortion, 
even when driven well into gain saturation) is discussed. 


A63-22790 

OPEN RESONATORS FOR LASERS. 

L. A. Vainshtein (Vavilov Institute of Physical Problems, Moscow, 
USSR). 

(Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki, vol. 44, March 
1963, p. 1050-1067.) 

Soviet Physics - JETP, vol. 17, Sept. 1963, p. 709-719. 17 refs. 

Translation. 

Development of a theory of natural vibrations for resonators con- 
sisting of sections of circular or plane waveguide or formed by plane 
parallel mirrors of rectangular or circular shape. This theory is 
based on a rigorous theory of the diffraction at the open end of a wave- 
guide and leads to simple and graphic relations whose accuracy in- 
creases with the increase of the frequency and with the decrease of the 
radiative damping of the oscillations. Resonators of these types are 
of interest for lasers, and also for the physics and technology of milli- 
meter and submillimeter waves. 


A63-22997 

OPTICAL MASERS. 

J. R. Singer (University of California, Dept, of Electrical Engi- 
neering, Berkeley, Calif. ). 

IN: Cryogenic Technology. Edited by Robert W. Vance. New York, 
John Wiley and Sons, Inc. , 1963, p. 311-331, 114 refs. 

Discussion of the optical or electronic excitation of gases and 
solids, and of the consequent coherent emission in the submillimeter, 
IR, or optical frequencies. Some ideas of Schawlow and Townes on 
general design principles of IR and optical coherent oscillators and 
amplifiers are reviewed. The problem of constructing a resonant 
structure with dimensions equal to one, or even a few, wavelengths, 
is considered, together with specific systems for obtaining inverted 
level populations. Also described is the possibility of obtaining 
negative absorption (amplification) by examining the relative popula- 
tions of the upper- and lower-level states of atomic hydrogen in a 
Wood's electrical discharge tube. 


A63-23016 

COHERENT GENERATORS OF OPTIC RANGE [KOGERENTNYE 
GENERATORY OPTICHESKOGO DIAPAZONA]. 

A. L. Mikaelian and Iu. G. Turkov. 

Radiotekhnika i Elektronika, vol. 8, May 1963, p. 731-758. 88 refs. 
In Russian. 

Review of the present state of research activities in the field 
of lasers. The principles of operation of both solid-state and 
gaseous lasers are considered. Different designs of lasers are 
described and their parameters given. 


A 63- 23328 

INTERNAL NOISE AND SIGNAL-TO-NOISE RATIO OF A TUNED 
LASER AMPLIFIER. 

Donald S. Bayley (General Precision, Inc. , GPL Division, Aero- 
space Group, Pleas antville , N. Y.). 

Institute of Electrical and Electronics Engineers, International 
Conference and Exhibit on Aerospace Support, Washington, D. C. , 
Aug, 4-9, 1963. ) 

IEEE Transactions on Aerospace, vol. AS-1, Aug. 1963, p. 11U- 
1114. 

Demonstration that, for signals received from a laser trans- 
mitter, a low level of internal noise could be achieved in a tuned 
laser amplifier. The requirements on bandwidth and be am width 
for such an amplifier are discussed. 


A 63- 23 544 

COHERENT LIGHT. 

C. Chapin Cutler. 

International Science and Technology , Sept. 1963, p. 54-58, 60, 

62, 63. 

Discussion of the effect of coherence on the behavior of light. 
Coherence can mean that waves are in phase either in the direction 
of propagation or in a plane perpendicular to the direction of propa- 
gation; both are necessary for complete coherence. The degree of 
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coherence in laser beams is discussed. Because of their coherence, 
laser beams can be focused into an intense spot or radiated in nar- 
row beams having unequaled signal-carrying capacity. A less famil- 
iar consequence of coherence is the appearance of the light when it 
is scattered off a surface. The waves interfere to make the surface 
appear to be covered with a multitude of scintillating spots. The ef- 
fect may have novel applications. 


A63-23678 

THE PERFORMANCE OF AN AMMONIA MASER WITH TWO 
RESONATORS IN CASCADE. 

D. C. Laine and R. C. Srivastava {North Staffordshire University 
College, Dept, of Physics, Keele, Staffordshire, England). 

( British Institution of Radio Enginee rs, Masers and Lasers Sym- 
posium, London, England, Jan, 2, 1963.) 

Radio and Electronic Engineer, vol. 26, Aug. 1963, p. 173-180. 

14 refs. 

Description of an ammonia maser in which an additional reso- 
nant structure is inserted between the microwave cavity and the elec- 
trostatic separator. Observation of the power level of the micro- 
wave oscillation is shown to be a sensitive means of detecting vari- 
ous types of molecular transition in the auxiliary resonator. It is 
found that when this auxiliary resonator is a microwave cavity which 
can be tuned across the molecular resonance, the power level of the 
oscillation in the maser cavity varies in a more complex way than 
would be expected on consideration of population differences alone. 
The case when the auxiliary cavity takes the form of a multimode 
ultramicrowave resonator is also considered. It is suggested that 
transitions of ammonia molecules among the various rotational 
levels should be observable through changes in the amplitude of 
microwave oscillation. 


A63-23809 

MICROWAVE INVERSION EFFICIENCY OF ORANGE RUBY. 

D. G. Jolley and S. D. McLaughlan (Royal Radar Establishment, 
Malvern, Worcestershire, England). 

Nature , vol. 199, Aug. 31, 1963, p. 898, 899. 

Brief review of an investigation to determine whether ruby 
grown by a vapor-phase process, which produced orange -colored 
ruby (rather than the normal pink), is a potential maser material. 
The paramagnetic spectrum of the orange ruby shows the normal 
Cr + 3 lines, the measurement of which in an alumina energy-level 
diagram shows that the broad line is coincident with the idler tran- 
sitions when the crystal is being operated in the double-pump posi- 
tion. This produces a rapid relaxation path similar to that used in 
the first successful maser. It is noted that this material may prove 
to be superior to the normal pink ruby as maser material. 


A63- 23904 

THE LASER AND ITS APPLICATION TO METEOROLOGY. 

G. G. Goyer and R. Watson (National Center for Atmospheric 
Research, Boulder, Colo. ). 

American Meteorological Society, Bulletin, vol. 44, Sept. 1963, 
p. 564-570. 22 refs. 

General discussion of the principle of the laser and its use in 
atmospheric studies. The characteristics of the laser beam are 
briefly described. It is seen that, when using the laser for mete- 
orological investigations, the choice of wavelength is restricted by 
atmospheric and particulate absorption, solar background radiation, 
and, in the far IR, by the suitability of the optics, the light ampli- 
fiers, and the available detectors. Considered is the application of 
the laser to studies of radiation scattering in the atmosphere, and 
its use in radar-type instruments to determining cloud structures. 


A63-23922 

RADAR OBSERVATIONS OF VENUS IN THE SOVIET UNION IN 1962 
[RADIOLOKATSIONNYE NABLIUDENIIA VENERY V SOVETSKOM 
SOIUZE V 1962 GODU]. 

V. A. Kotel'nikov, V. M. Dubrovin, B. A. Dubinskii, M. D. 
Kislik, B. I. Kuznetsov, I. V. Lishin, V. A. Morozov, G. M. 
Petrov, O. N. Rzhiga, G. A. Sytsko, and A. M. Shakhovskoi 
(Academy of Sciences, Radio Engineering and Electronics Institute, 
Moscow, USSR), 

Akademiia Nauk SS5R, Doklady . vol. 151, July 21, 1963, p. 532-535. 
In Russian. 


Presentation of some results of Venus radar probes in which 
radar sensitivity was improved 6-fold relative to previous observa- 
tions in 1961, by employing a parametric ruby-maser amplifier at 
the receiver input, and several other improvements. Presented 
are graphs showing: (1) the signal spectrum obtained at a filter pass 
band of 1 cps, (2) the distribution of FM signals reflected by Venus 
at filter pass bands of 1 and 4 cps, (3) the variation in distance be- 
tween the Earth and Venus relative to the calculated value, and (4) 
the reflected-signal envelope. 


A63- 24011 

LASERS. II. 

Aubrey Harris. 

Wireless World , vol. 69, Sept. 1963, p. 426-431. 

General discussion of the principles and applications of the 
laser including the gaseous, liquid, and semiconductor -junction 
types. The basic phenomena involved in a gas-discharge laser are 
outlined, and a typical helium-neon laser is described. The liquid 
laser and lasers using a gallium arsenide semiconductor crystal 
are briefly described. Laser applications considered include com- 
munications, electronic gyroscopes, and precision metrology. 


A63-24172 

DESIGN SPECIFICATIONS FOR OPTICAL LASER RUBY RODS. 
Nelson B. Piper, Jr. (Valpey Crystal Corp . , Holliston, Mass.). 
Microtecnic, vol. 17, no. 2, 1963, p. 59-63. 

Discussion of the practical limits to which the important 
mechanical and optical parameters of a laser can be controlled 
by precision fabrication. Included are methods for controlling 
values of threshold level, beam divergence, and the reflectivity 
of end coatings. Also given are methods for determining flatness, 
tolerance on length and diameter, and orientation of the ruby rod 
with respect to one of its crystallographic axes. Ruby fabrication 
techniques are also indicated. 


A63-24205 

LASERS - GENERATION OF LIGHT BY STIMULATED EMISSION. 
Bela A. Lengyel (Hughes Aircraft Corp., Research Laboratories, 
Malibu, Calif.). 

New York, John Wiley and Sons, Inc., 1963. 125 p. 

$6. 95. 

Review of the laser state-of-the-art and its present level of 
achievement. The book, a reference source for both student- and 
graduate -level scientists, emphasizes principle rather than engi- 
neering design, and includes background material on light and radia- 
tion. Described are: (1) Maiman's ruby laser, (2) Javan's gas laser, 
(3) solid- and liquid-state lasers, (4) analytical problems, and (5) 
applications and development. Current development problems are 
explored, and information published after completion of the text is 
reported in a supplement. 


A 63-24 208 

SEMICONDUCTOR LASERS. 

Benjamin Lax (Massachusetts Institute of Technology, Lincoln 
Laboratory, Solid State Div. , and National Magnet Laboratory, 
Cambridge, Mass. ). 

Science, vol. 141, Sept. 27, 1963, p. 1247-1255. 23 refs. 

Army -Navy - USAF- supported research. 

Discussion of the physical and optical properties of typical 
gallium arsenide diodes developed for low-temperature operation. 
Considered are probable mechanisms for the electron transitions 
which give rise to recombination and, hence, emission. Also dis- 
cussed are the location of the inverted or active region, and the 
nature of the trapping or guiding of electromagnetic waves. 


A63-24209 

NUTATIONS OF SPIN MAGNETIZATION IN TWO-LEVEL MASER 
OSCILLATORS. 

I. M. Firth (St. Andrews University, School of Natural Philosophy, 
St. Andrews, Scotland). 

Ph^sica, vol. 29, Aug. 1963, p. 857-869. 13 refs. 
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Semiclassical description of the coupling of the spin system 
to the cavity radiation field in a two-level maser oscillator. The 
pertinent differential equations of the formalism are solved for 
likely experimental parameters, by use of an analog computer, to 
provide a general theoretical basis for observations. 


A63-24272 

SOME DEMONSTRATIONS OF THE PROPERTIES OF OPTICAL 
MASERS. 

C. Hilsum and P. G. R. King (Services Electronics Research 
Laboratory, Baldock, Hertfordshire, England). 

Contemporary Physics, vol. 4, Aug. 1963, p. 435-444. 

Description of the characteristics and mode of operation of 
gas discharge and gallium-arsenide semiconductor lasers. Dis- 
cussed are open optical bench masers, high resonator fields, en- 
gineered lasers, the "twinkle" effect, resonator modes, laser 
metrology, and laser construction. 


A63-24382 

A SOLID-STATE MOLECULAR RU BY - AMPLIFIER AT LIQUID- 
NITROGEN TEMPERATURE [EIN FESTK^RPER -MOLEKULAR- 
VERSTARKER MIT RUBIN BE1 DER TEMPERATUR VON FLUSSI- 
GEM STICKSTOFF]. 

Hans Werner Fock {Heinrich-Hcrtz-Institut, Berlin, Germany). 
Nachrichtentechnischc Ze its ch rift, vol. 16, May 1963, p. 233-239. 

In Go rman. 

Investigation of ruby maser properties in the 3- and 1. 25-cm 
wavelength regions of the RF spectrum, at room temperature and 
at the boiling point of liquid nitrogen, as a function of chromium 
concentration, magnetic -field intensity, and RF excitation. A 
method is developed for the determination of the ruby-crystal c-axis 
with the aid of an RF-spe ct rograph . Discussed is a molecular ruby- 
amplifier designed to function with liquid nitrogen or liquid helium. 
Some test results obtained with the device are included. 


A 63-24808 

SUPER CON DUCTING -SOLENOID TRAVELING -WAVE MASER 
SYSTEM. 

S. Okwit, K. Siegel, and J. G. Smith (Cutler -Hammer, Inc., 
Airborne Instruments Laboratory, Deer Park, N. Y. ). 

IEEE, Proceedings, vol. 51. Sept. 1963, p. 1236. 

Brief description of an S-band traveling -wave maser (TWM) 
system that operates at 4. 2°K and is driven by a lightweight air- 
core superconducting magnet. Effective maser noise temperatures 
were measured over the tuning band using a hot and cold load noise 
generator. The results of these measurements are tabulated. 


A63- 24809 

STIMULATED RAMAN EMISSION IN A NORMAL RUBY LASER. 

M. Geller, D. P. Bortfeld, W. R. Sooy, and E. J. Woodbury 
(Hughes Aircraft Co. , Aerospace Group, Culver City, Calif. ). 

IEEE, Proceedings, vol. 51, Sept. 1963, p. 1236, 1237. 

Analysis of the stimulated Raman emission obtained in a num- 
ber of organic liquids by inserting them in the feedback path of a 
giant-pulse ruby laser. Indicated is the time development of a 
typical Woodbury-Raman laser pulse. The pulse amplitude increases 
from essentially zero to full strength (about 5 Mw) in less than 
1 nsec (the limit of resolution of the detector). 


A63-24813 

DONOR-DIFFUSED GALLIUM ARSENIDE INJECTION LASERS. 

C. E. Kelly (IBM Corp., Thomas J. Watson Research Center, 
Yorktown Heights, N.Y.). 

IEEE, Proceedings, vol. 51, Sept. 1963, p. 1239, 1240. 

Fabrication of n on p GaAs injection lasers by diffusion of 
donors into a p-type substrate. The laser units fabricated were 
rectangular parallelepipeds with sawed (nonreflecting) edges in the 
long dimension, and cleaved (reflecting) ends perpendicular to the 
long dimension, the junction being parallel to the top surface. 
Optical observations of the diodes in lasing condition show the light 
to be emitted from several points in a narrow active region almost 
coincident with the n-p junction. 


A63-24816 

CONTINUOUS STIMULATED EMISSION FROM GaAs DIODES AT 
77°K. 

M. Pilkuhn, H. Rupprecht, and J. Woodall (IBM Corp., Thomas 
J. Watson Research Center, Yorktown Heights, N.Y.). 

IEEE, Proceedings, vol. 51, Sept. 1963, p. 1243. 

AR PA -Navy -DOD- sponsored research. 

Study in connection with the preparation of low threshold GaAs 
laser materials. Indicated is the appearance for an unsilvered 
GaAs diode of stimulated emission at 8.2 ma (current density: 

400 amps/cm^). This unit was operated continuously at three times 
the threshold current without noticeable heating. 


A63-24817 

A RELATION BETWEEN THE CURRENT DENSITY AT THRESHOLD 
AND THE LENGTH OF FABRY-PEROT TYPE GaAs LASERS. 

M. Pilkuhn and H. Rupprecht (IBM Corp., Thomas J. Watson 
Research Center, Yorktown Heights, N.Y.). 

IEEE, Proceedings, vol. 51, Sept. 1963, p. 1243, 1244. 
ARPA-Navy-DOD-sponsored research. 

Analysis of GaAs lasing diodes of different lengths, fabricated 
in the same manner and from the same material. Current density 
j t at threshold is plotted as a function of 1 /length for two sets of 
samples. It is seen that the longer units have the lower threshold 
current density, and that a linear relation exists between j t and 
reciprocal length. 


A63-24822 

INDUCED GAMMA-RAY EMISSION. 

G. C. Baldwin, J. P. Neissel, and L. Tonks (General Electric 
Co., Advanced Technology Laboratories, Schenectady, N.Y.). 

IEEE, Proceedings, vol. 51, Sept. 1963, p. 1247, 1248. 

Discussion of stimulated maser y-ray emission. The work of 
Vali and Vali is acknowledged, and agreement is expressed with 
their conclusion that nuclear reactions must be used to achieve high 
concentrations of excited nuclear states. However, the particular 
method they suggest, in which the isomeric nuclei are obtained by 
beta decay, is of relatively low yield, and the isomer Rhl03 is of 
very short half-life. It is suggested that higher yields and more 
favorable working times will be achieved through use of a Szilard- 
Chalmers separation with certain longer-lived isomers produced 
directly by (n.y) reactions. Stressed is the restricted nature of 
the criticality implicit in Vali and Vali' s equation for the "condition 
for criticality." A reply by the latter two is included. 


A63-24827 

A MOLECULAR BEAM HIGH POWER METER. 

W. K. Kahn (Brooklyn, Polytechnic Institute, Microwave Research 
Institute, Brooklyn, N.Y.). 

IEEE, Proceedings, vol. 51, Sept. 1963, p. 1251, 1252. 
Army-Navy-sponsored research and Contract No. AF 18(600)-1505 . 

Brief description of techniques which utilize molecular beams 
to measure high microwave power. The principles described 
should become useful for measuring power in the neighborhood of 
1 Mw at X-band. Considered is the force experienced by a molecule 
such as NH 3 in an applied dc electric field, with regard to the design 
of the focusing or state -separating mechanism of the ammonia 
maser. Two possible realizations of such a device are outlined. 


A 63- 24828 

INTERMODULATION DISTORTION IN GaAs INFRARED EMITTERS. 
L. M. Vallese, M. King (International Telephone and Telegraph 
Corp., Federal Laboratories Div. , Nutley, N.J.), and C. A. Parry 
(International Telephone and Telegraph Corp., Communications 
Systems Div., Paramus, N.J.). 

IEEE, Proceedings, vol. 51, Sept. 1963, p. 1252, 1253. 

Experimental study of the linearity of modulation of GaAs IR 
emitters, in terms of their application as communication links. 
Distortion may be produced by nonlinearities associated with the 
input current-voltage characteristic and with the mechanism of 
photon emission. Experimental studies indicate that the former 
effect is the sole cause of the distortion. 
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A63-24849 

EFFECTS OF OUTPUT COUPLING ON OPTICAL MASERS. 

P. A. Miles (Massachusetts Institute of Technology, Laboratory 
for Insulation Research, Cambridge, Mass.) and I. Goldstein 
(Raytheon Co., Space and Information Systems Division, Research 
and Development Laboratory, Bedford, Mass.). 

IEEE Transactions on Electron Devices, vol. ED-10, Sept. 1963, 
p. 314-318. 11 refs. 

Contract No. AF - AFOSR-62 -317 . 

Consideration of the effects of output coupling on the threshold 
and power output of both ground - and excited -terminal state lasers. 
The application of this theory to the ruby laser indicates high in- 
ternal losses under strong excitation conditions. The results should 
also be applicable to a multimode resonator and inhomogeneously 
broadened atomic lines, if the oscillating mode structure and the 
amplified fluorescence losses from nonoscillating modes are in- 
dependent of output coupling and of excitation rate. 


A63-25055 

ON MASER RATE EQUATIONS AND TRANSIENT OSCILLATIONS. 

C. L. Tang (Raytheon Co. , Research Div. , Waltham, Mass.). 
Journal of Applied Physics , vol. 34, Oct. 1963, p. 2935-2940. 

20 refs. 

Derivation of macroscopic maser rate equations, from the Boltz- 
mann equation for the density matrix of the atomic systems and Max- 
well's equations for the radiation fields. If the linewidth correspond- 
ing to the inverse of the coherence time of the atomic systems is 
much larger than the cavity linewidth and the na:ural linewidth of the 
atomic emission, it is shown, making use of a WKB-type of ap- 
proximation procedure, that the first-order equations describing 
the radiation field and the atomic systems are the rate equations of 
Statz and deMars. However, if the radiation cavity linewidth is 
much larger than the atomic linewidths, the so-called reaction field 
principle of Anderson can be used. Both sets of rate equations have 
stable steady-state solutions. 


A63-25060 

EFFECT OF A SMALL STOKES SHIFT ON THE OPERATION OF 
THREE-LEVEL MASERS. 

Peter J. Warter, Jr. (Princeton University, Dept, of Electrical 
Engineering, Princeton, N.J.). 

Journal of Applied Physics , vol. 34, Oct. 1963, p. 2966-2972. 

18 refs. 

AEC-supported research and NSF Contract No. GP-57 9. 

Consideration of the effect of a Stokes shift on the operation of 
masers in which the terminal state is either the ground state or 
some other state with an appreciable probability of population by 
thermal excitation. The analysis uses the simplest model of a three - 
level maser, in which there are only two relevant electronic states, 
one being the ground state. Effects considered include shifting of the 
peak in the net gain to longer wavelengths, temperature effects, and 
the reduction in the upper -state population at threshold, with the as- 
sociated reduction in the threshold pump energy. 

A63-25115 

SCATTERING OF OPTICAL PULSES FROM A NONEQUILIBRIUM 
PLASMA. 

S. E. Schwarz (California Institute of Technology, Dept, of Elec- 
trical Engineering, Pasadena, Calif. ). 

IEEE, Proceedings, vol, 51, Oct. 1963, p. 1362. 

JPL -supported research and Contract No. AF 19(6 04) -8052. 

Experimental investigation of the use of giant -pulse - laser lignt 
to study the characteristics of nonequilibrium plasmas. The experi- 
mental apparatus is briefly described, and the scattering of a light 
pulse (0.1 joules in less than 10 -7 sec) by a helium plasma is dis- 
cussed. 

A63-25118 

CONTINUOUS OPTICAL SUM FREQUENCY GENERATION. 

N. I. Adams and P. B. Schoefer (Perkin - Elme r Corp. , Optical 
Maser Dept. , Norwalk, Conn. ). 

IEEE, Proceedings, vol. 51, Oct. 1963, p. 1366, 1367. 

Description of a technique to obtain the optical sum of two CW 
laser beams. Two gas lasers operating at 6 328 k and 1.152 3 y were 
used, with input powers of 1.2 x 10"^ watts and 2.5 x 10“^ watte, re- 
spectively. The output power obtained at 4085 k was 4 x 10'^ watts. 


A63-25277 

DETECTION OF SCATTERING LAYERS IN THE UPPER ATMO- 
SPHERE (60-140 km) BY OPTICAL RADAR. 

G. Fiocco (Massachusetts Institute of Technology, Dept, of Geology 
and Geophysics, Cambridge, Mass.) and L. D. Smullin (Massa- 
chusetts Institute of Technology, Dept, of Electrical Engineering, 
and Research Laboratory of Electronics, Cambridge, Mass.). 
Nature , vol. 199, Sept. 28, 1963. p. 1275. 1276. 

USAF -Navy-supported research and Grant No. NsG-419. 

Brief review of observations of optical echoes from atmospheric 
constituents (presumably dust) at heights of 60-140 km, using an 
optical radar consisting of a ruby laser delivering short pulses of 
approximately 50 nanosec, 0. 5 joule at a wavelength of 6940 k. 
Plotted are the results of the observations for July 28-31, 1963, 
covering the period of the 6-Aquarids meteor shower. The sums of 
the photoelectrons obtained in successive 10-km-range intervals 
are displayed for each night. 


A63-25278 

SPECTRA OF GIANT PULSES FROM A RUBY LASER. 

D, J. Bradley, A. W. DeSilva, D. E. Evans, and M. J. Forrest 
{U. K. Atomic Energy Authority, Culham Laboratory, Abingdon, 
Berkshire, England). 

Nature , vol. 199, Sept. 28, 1963, p. 1281, 1282. 

NSF-supported research. 

Investigation of the spectral character of a giant pulse emitted 
by a ruby laser, in order to determine the suitability of this source 
for plasma light-scattering experiments. The spacing of the lines 
contained within a single order is examined, and it is found that 
the wave -number separations are frequently small integral multiples 
of the characteristic shift in wave number. 


A63-25412 

SOME PROBLEMS ASSOCIATED WITH THE GENERATION OF 
OPTICAL RADIATION [NEKOTORYE VOPROSY GENER ATSII 
OPTICHESKOGO IZ LUCHENU A]. 

O. N. Krokhin. 

Akademiia Nauk SSSR, Vestnik, Aug. 196-3, p. 62-69. In Russian. 

Brief review of recent developments in laser technology. Ex- 
amined are problems associated with the realization of new concepts 
in the generation, modulation, and reception of coherent optical 
radiation. Also examined are the problems involved in the design 
of new lasers to operate at certain frequency bands, and in the devel- 
opment of techniques to improve laser performance and character- 
istics. 


A63-25765 

ATOMIC STANDARDS OF TIME. 

R. D. Haun, Jr. (Westinghouse Electric Corp., Research Lab- 
oratories, Pittsburgh, Pa.). 

IN: AMERICAN INSTITUTE OF AERONAUTICS AND ASTRO- 
NAUTICS, AND USAF, VEHICLE DESIGN AND PROPULSION 
MEETING, DAYTON. OHIO, NOV. 4-6, 1963, PROCEEDINGS. 

New York, American Institute of Aeronautics and Astronautics, 

1963, p. 106-114. 43 refs. 

Description of the basic operating principles of several different 
types of atomic frequency standards. The factors limiting their 
stability and accuracy are listed, and estimates are given for the 
values of stability and accuracy which they can provide. The types 
of atomic frequency standards which are described include: cesium 
atomic beam frequency standard; gas cells; and ammonia, hydrogen, 
and optical masers. 


A63-26026 

USE OF OPTICAL MASERS AS TRANSDUCERS FOR SEISMO- 
GRAPHS . 

Howard W. Leaf (USAF, Office of Scientific Research, Geophysics 
Div,, Washington, D.C.). 

OAR Research Review , vol. 11, Sept. 9, 1963, p. 8-12. 

Brief description of a vertical-component optical maser 
seismograph. The general advantage of the gaseous maser for this 
application is seen to be its high sensitivity and its great dynamic 
range. A schematic diagram of the laser seismograph is presented. 
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A63-26033 

LASER AND COHERENT OPTICAL RADIATION. 

S. Deb, P. K. Chowdhury, and M. K. Mukherjee (Jadavpur 
University, Dept, of Telecommunication Engineering, Calcutta, 
India), 

Journal of Scientific and Industrial Research, vol. 22, Aug. 1963, 
p. 314-334. 155 refs. 

Brief description of recent developments in the field of lasers. 
The basic principle of laser operation is outlined and a simple 
mathematical approach to the theory of laser indicated. The 
performance of various types of resonators used in the optical range 
is discussed, A classification of the different types of lasers 
developed so far is proposed, and representative experimental 
systems illustrating the various classes are described. The results 
obtained are also briefly reviewed. The significance of coherent 
optical emission is explained and the extent of coherence achieved 
so far with lasers is mentioned. The outstanding properties of 
coherent laser output are enumerated and the possible scientific 
and technological applications of these are described. 


A63-26068 

SIMPLE METHOD OF QUANTUM -EFFICIENCY MEASUREMENT. 

N. C. Chang (General Telephone and Electronics Laboratories, 

Inc. , Palo Alto, Calif. ). 

Optical Society of America, Journal, vol. 53, Nov. 1963, 
p. 1315-1317, 

Presentation of a simplified indirect method for the measure- 
ment of quantum efficiencies of fluorescent materials. The tech- 
nique is based on a comparison between the fluorescence of a 
material of known (relative or absolute) quantum efficiency and 
that of a material the quantum efficiency of which is to be measured. 
The procedure eliminates the need to determine the spectral dis- 
tribution of excitation, and narrows the spectral response of the 
photodetector to a small spectral range. A technique whereby the 
problem of the spatial distribution of fluorescence can be eliminated 
is described. 


1964 
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A 64-1 0037 

INVESTIGATION OF THE DIRECTIVITY OF A LASER. 

M. P. Vaniukov, V. I. Isaenko, and V. A, Serebriakov (State 
Optical Institute, Leningrad, USSR). 

(Zhurnal Eksperimental’noi i Teoretiche skoi Fiziki, vol. 44, 

May 1963, P . 1493-1496.) 

Soviet Physics - JETP , vol. 17, Nov, 1963, p. 1004-1006. Trans- 
lation. 

Experimental investigation of the directivity of the stimulated 
radiation from lasers with square, rectangular, and octagonal cross 
sections, in order to determine that this radiation may be distributed 
over several discrete directions. The existence of such directions 
is ascribed to the formation of additional closed paths for the gener- 
ating rays due to the multiple reflections at the parallel sidewalls. 


A64-10180 

PROPERTIES OF A FOUR-LEVEL LASER. 

Iu. A. Anan’ev, V. P. Gribkovskii, A. A, Mak, and B. I. Stepanov 
(Academy of Sciences, Institute of Physics, Minsk, Belorussian 
SSR). 

( Akademiia Nauk SSSR, Doklady , vol. 150, May 1963, p. 507-510. ) 
Soviet Physics - Doklady , vol. 8, Nov. 1963, p. 471-473. 
Translation. 


A64-10232 

SOME POTENTIALITIES OF OPTICAL MASERS. 

B. M. Oliver (Hewlett-Packard Co. , Palo Alto, Calif. ). 

( IRE, Proceedings , vol. 50, 1962, p. 135. ) 

IN: INTERSTELLAR COMMUNICATION. 

Edited by A. G, W. Cameron. 

New York and Amsterdam, W. A. Benjamin, Inc. , 1963, p. 207-222. 

Presentation of the possibilities offered by optical masers in 
several areas, particularly in the field of space communication. 
Optical masers also offer the possibility of producing far tighter 
beams of radiation than have heretofore been possible. Such beams 
will allow efficient communication over great distances. Small 
antennas suffice even for interplanetary distances, but for inter- 
stellar distances the larger antennas required are impractical, and 
optical systems are not competitive with decimeter and microwave 
radio systems. Highly directive beams make possible optical radar 
and detection schemes of heretofore unachievable resolving power. 
For certain space applications where the receiver may be in an 
inaccessible location such as a satellite, coherent optical beams 
may be economical for the transmission of power. 


A64-10233 

INTERSTELLAR AND INTERPLANETARY COMMUNICATION BY 
OPTICAL MASERS. 

R. N. Schwartz (Institute for Defense Analyses, Washington, D. C. ) 
and C. H. Townes (Massachusetts Institute of Technology, Cam- 
bridge , Mass. ). 

( Nature , vol. 190, 1961, p. 205. ) 

IN: INTERSTELLAR COMMUNICATION. 

Edited by A. G. W. Cameron. 

New York and Amsterdam, W. A. Benjamin, Inc. , 1963, p. 223-231. 
10 refs. 

Discussion of the possibility of developing maser oscillators 
and other apparatus in or near the optical region which will allow 
the beaming of detectable light signals between planets of two stars 
separated by a number of light-years. The chance that broadcasts 
from another society approximately as advanced as we are could be 
detected by present telescopes and spectrographs is discussed, 
together with appropriate techniques now available for detection. 
Communication between planets within our own stellar system by 
beams from optical masers appears a fortiori quite practical. In 
order to detect signals beamed at us from another more advanced 
civilization, it is suggested that, perhaps, it would be appropriate 
to examine high resolution stellar spectra for lines which are 
unusually narrow, at peculiar frequencies, or varying in intensity. 


A64-10244 

FERROELECTRIC AND PYROELECTRIC MATERIALS. 

Augustus L. Stanford, Jr. 

Sperry Engineering Review , vol. 16, Fall 1963, p. 20-23. 

Discussion of some of the characteristics of ferroelectrics 
and pyroelectrics and their applications. The possibility of using 
ferroelectric devices based on the nonlinear dependence exists be- 
tween the permittivity and the applied electric field strength for 
these materials is considered. Such a device, a ferroelectric 
variable capacitor which is the basis for a microwave ferroelectric 
switch, is briefly described. The uses of pyroelectric materials 
noted include applications in laser instrumentation. 


A64-10273 

PROPERTIES OF TRANSITION -TYPE QUANTUM AMPLIFIERS 
[SVOISTVA PROKHODNYKH KVANTOVYKH USILITELEI]. 

V. V. Lebedeva and I. V. Lebedev. 

Optika i Spektroskopiia, vol. 15, Sept. 1963, p. 413-420. 12 refs. 

In Russian. 

Discussion of the characteristics of lasers with both dielectric 
and metal mirrors. It is shown that a unidirectional (input-cor- 
related) laser with dielectric mirrors can be designed by eliminating 
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the reflection of the incident signal from the input and its amplifica- 
tion in the direction of the input. Calculated are the amplification 
factors of symmetrical lasers with dielectric mirrors and metallic 
mirrors for various activity values of the medium. The advantages 
of dielectric mirrors over metallic mirrors are demonstrated, 
along with the possibility of achieving amplification factors in the 
order of 10 to 20 db using dielectric mirrors. 


A64-10276 

INVESTIGATION OF THE OUTPUT POWER OF A NEON -HELIUM 
LASER AS A FUNCTION OF VARIOUS PARAMETERS [ISSLEDO- 
VANIE VYKHODNOI MOSHCHNOSTI OPTICHESKOGO GENERATORA 
NA SMESI NEONA I GELIIA OT RAZLICHNYKH PARAMETROV]. 

N. G. Basov, E. P. Markin, and V. V. Nikitin. 

Optika i Spektroskopiia, vol. 15, Sept. 1963, p. 436-438. In 
Russian. 

Investigation of the dependence of the output power of a neon- 
helium laser upon the diameter and shape of the discharge tube, 
discharge length, mixture pressure, magnitude of pumping, and 
mirror transmission factor. The results obtained with tubes of 
various diameters are presented in graphs. 

A64-10419 

ENHANCEMENT OF SECOND HARMONIC POWER GENERATED 
BY A DIELECTRIC CRYSTAL INSIDE A LASER CAVITY. 

J. K. Wright (Ministry of Aviation, Signals Research and Develop- 
ment Establishment, Christchurch, Hants., England). 

IEEE, Proceedings , vol. 51, Nov. 1963, p. 1663. 

This predicted enhancement was observed using an adenosine 
diphosphate crystal aligned in the phase-matching direction. The 
laser used was an Nd + -doped calcium-tungstate crystal laser placed 
between two external dielectric reflectors. 


A64-10422 

POWER -DEPENDENT SPLITTING OF AXIAL MODES IN RUBY 
LASERS. 

W. Heinlein and D. Roes s (Si emens and Halske AG, Central 
Laboratories, Munich, Germany). 

IEEE, Proceedings , vol. 51, Nov. 1963, p. 1667, 1668. 

Description of experimental observations of axial-mode split- 
ting in a 40.1 mm -long ruby laser, using a photodiode to determine 
the photobeats between the axial modes. The beat frequency between 
adjacent modes generated in the photodiode was fed to a tunable 
mixing amplifier. A series of oscillo scopic records of the laser 
output are presented and discussed. 


A 64-1 0423 

RADIO FREQUENCY BEATS BETWEEN COMPONENTS OF SPLIT 
AXIAL MODES IN RUBY LASERS. 

Dieter Roess (Siemens and Halske AG, Central Laboratories, 

Munich, Germany). 

IEEE, Proceedings , vol. 51, Nov. 1963, p. 1668, 1669. 

Description of an "exfocal" pumping technique used in experi- 
ments on the splitting of axial modes in a ruby laser. The method 
involves placing the laser and the pumping source symmetric to 
one another at the respective foci of the major axis of a mirror 
consisting of an ellipsoid of revolution. For this configuration, 
the pump light is incident on the laser in exactly rotational sym- 
metry, and if the ruby rod is orientated at 0° to the crystal axis, 
this leads to rotational- symmetrical absorption of the pump light, 
and, furthermore, to a symmetrical expansion of the laser during 
the pumping pulse. This results in periodical relaxation spikes and 
in a longer duration of the laser emission than in other arrangements. 


A 64-1 0437 

AMMONIA MOLECULAR OSCILLATOR EMPLOYING A DISK 
RESONATOR. 

A. I. Barchukov, A. M. Prokhorov, and V. V. Savranskii. 
(Radiotekhnika i Elektronika, vol. 8, Mar. 1963, p. 438, 439. ) 
Radio Engineering and Electronic Physics , Mar. 1963, p. 385, 386. 
Tr art slat ion. 


Brief description of a disk resonator used as the resonator for 
an ammonium laser operating at a wavelength of 1.25 cm. The 
volume of the resonator is 400 cm 3 , exceeding by about a factor 
of 50 the volume of cylindrical resonators generally used. The 
working volume of the resonator is about 200 cm 3 . A schematic 
of the system is presented. 


A64-10533 

INSTABILITY OF THE GENERATION OF MONOCHROMATIC 
EMISSION IN SOLID-STATE LASERS [O NEUSTOICHIVOSTI 
REZHIMA GENERATSU MONOKHROMATICHESKOGO IZLUCHENIIA 
V OPTICHESKIKH KVANTOVYKH GENERATORAKH NA TVERDOM 
TELE]. 

T. I. Kuznetsova and S. G. Rautian (Academy of Sciences, Lebedev 
Physics Institute, Moscow, USSR). 

Fizika Tverdogo Tela , vol. 5, Aug. 1963, p. 2105-2115. 12 refs. 

In Russian. 

Discussion of the plane solutions of the wave equation for a 
layer with a negative absorption factor. One of the solutions is 
postulated monochromatic and "strong" (in the sense that it causes 
saturation); the other equations are considered to be weak to an 
extent that their effect upon dielectric permeability is negligible. 
Defined is the condition for the increase in time of the weak solu- 
tions, which leads to an instability in the production of monochro- 
matic emission. Noted is the appreciable effect of the medium' 8 
nonuniformity caused by saturation, and that all the weak solutions 
would be damped solutions if this nonuniformity were neglected. A 
rigorous analysis shows that near transition frequency, there forms 
a frequency region in which increasing weak fields may occur if the 
amplitude of the strong field is sufficiently great. It is shown that 
the instability criterion depends upon the ratio of the lifetime of the 
upper state to the lifetime of the lower state, the transition be- 
tween which is used for generation of emission. 


A64-10558 

MODE SELECTION IN AN APERTURE -LIMITED CONCENTRIC 
MASER INTERFEROMETER. 

Tingye Li (Bell Telephone Laboratories, Inc., Murray Hill, N.J.). 
Bell System Technical Journal , vol. 42, Nov. 1963, p. 2609-2620. 

14 refs . 

Analysis of the mode -selective properties of a concentric 
maser interferometer with a limiting aperture in its mid-plane. 

Two of the lowest-order transverse modes and their losses for the 
infinite - strip geometry are computed by solving the associated 
integral equations by the method of successive approximations. The 
apertured concentric interferometer is found to be more mode - 
selective than the apertureless interferometer, or the Fabry-Perot 
interferometer with parallel plane mirrors. Computed results 
indicate that the optimum aperture size for maximum mode selec- 
tivity is approximately the size of the major lobe of the diffraction 
pattern of the dominant mode at the aperture plane. However, the 
maximum selectivity attainable does not exceed that of the "com- 
parable 1 ’ confocal system. The latter system is not very practical 
because it requires either very long resonator lengths or very 
small mirrors . 


A 64-10364 

ON THE SPECTRUM OF OPTICAL WAVES PROPAGATED 
THROUGH THE ATMOSPHERE. 

D, C. Hogg. 

Bell System Technical Journal, vol. 42, Nov. 1963, p. 2967-2969. 

Analysis of typical LF spectra resulting from the propagation of 
0.63-micron radiation over a 2.6-km path. A vertically polarized 
helium-neon maser of power output 10 mw and a reflecting telescope 
of 9-cm diameter comprise the source. The receiver is a refracting 
telescope of 5-cm diam with associated filters, polarizers, and 
attenuators which feed a photomultiplier; it is located in the dense 
central region of the transmitted beam. Typical power spectra are 
presented and discussed. 


A64-10604 

RESONANCES OF THE FABRY-PEROT LASER. 
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S. R. Barone (TRG, Inc., Syosset, N.Y.). 

Journal of Applied Physics , vol. 34, Apr 1963 (Part I), p. 831-843. 

10 refs. 

Contract No. AF19(604) -8817 . 

Investigation of the optical mode structure of a Fabry-Perot 
interferometer-resonator composed of two infinite strip mirrors, 
from the point of view of the general theory of nonspectral reso- 
nances. It is shown that the classical description of this configura- 
tion is inadequate to describe its response to highly monochromatic 
laser radiation and must be supplemented by a discussion of the 
transverse resonance behavior. This introduces a fine structure to 
the classical Fabry-Perot rings and implies a discrete resonance 
behavior for the Fabry-Perot interferometer. On the basis of a 
reformulation and asymptotic expansion of a previously given sta- 
tionary expression, it is shown that in the high-frequency limit, the 
open sides of the structure can be replaced by an effective impedance 
boundary condition. The solution of an elementary resonance prob- 
lem then yields analytic approximations for the mode shapes, char- 
acteristic oscillation frequencies, and modal lifetimes. In the com- 
mon domain of validity these results are in excellent agreement 
with previous numerical work on this problem. 


A64-10610 

OPTICAL MASER CHARACTERISTICS OF RARE-EARTH IONS IN 
CRYSTALS. 

L. F. Johnson (Bell Telephone Laboratories, Inc., Murray Hill, 

N.J.). 

Journal of Applied Physics , vol. 34, Apr. 1963 (Part I), p. 897-909. 

37 refs. 

Description of laser activity in systems consisting of divalent 
and trivalent rare-earth ions incorporated into various host crystals. 
Considered are the absorption and fluorescence spectra, energy- 
level diagrams, wavelengths and operating temperatures, and 
thresholds for stimulated emission. Recent observations on the 
CaWO^Nd^* optical maser in continuous operation are also described. 


A64-10615 

LASER OPERATION WITHOUT SPIKES IN A RUBY RING. 

Peter Walsh and G. Kemeny (American-Standard, Research Div. , 
Union, N. J. ). 


Journal of Applied Physics , vol. 34, Apr. 1963 (Part I), p. 956, 957. 
11 refs. 

Brief description of pulsed laser operation produced by complete 
internal reflection in a ruby ring at room temperature. The linear- 
ized equations of Statz and de Mars give a good description of the 
steady laser operation. The lifetime of the excited Cr^ + ions is 
found to be — 1 ysec under operating conditions. Short-lived 
transient oscillations rather than spikes were observed in the laser 
output. This result can be tentatively explained by assuming a 
cavity Q of 10 ®- 10 ^. 


A64-10617 

DIFFRACTION STUDIES WITH PLANE -PARALLEL MASER 
INTERFEROMETER. 

W. W. Rigrod and A. J. Rustako, Jr. (Bell Telephone Labora- 
tories, Inc., Murray Hill, N. J. ). 

Journal of Applied Physics , vol. 34, Apr. 1963 (Part I), p. 967, 968. 

Studies using a helium-neon optical maser tube with high-quality 
fused quartz windows at the Brewster angle. The device supports 
oscillations between external plane mirrors at 6328 A, 1.15 4 , and 
3. 39 u producing over 40 mw at 1.15 M and 28 mw at 3. 39 4 in the 
dominant TEM 00 mode. Calculations of Fox and Li are verified 
by means of apertures inside the resonator. Patterns made with 
various obstacles in the resonator bear a blurred resemblance to 
those made with the same obstacles in the 1 -cm beam outside the 
resonator. 


A64-10621 

FARADAY EFFECT AS A Q-SWITCH FOR RUBY LASER. 

James L. Helfrich (Frankford Arsenal, Philadelphia, Pa.), 

Journal of Applied Physics , vol. 34 , Apr. 1963 (Part I), p. 1000, 

1001. 

Report on experiments. The single pulse obtained is 60 nano- 
sec wide at the base. Peak power is approximately 600 kw. There 
is evidence that the single pulse, though more intense, subtends a 
smaller angle than the normal multipulse laser beam. 


A64-10663 

PROPOSAL FOR BEATING TWO OPTICAL MASERS. 

G. D. Mahan and J. J. Hopfield (California, University, Dept, of 
Physics, Berkeley, Calif.). 

Journal of Applied Physics , vol. 34, May 1963, p. 1531-15 34 . 

12 refs. 

NSF-supported research. 

Proposition of an experimental arrangement with which two opti- 
cal masers may be made to beat to produce a far-infrared source. 
The beating process occurs in a semiconductor which lacks inver- 
sion symmetry, allowing the third-order process. By selecting a 
semiconductor with an appropriate energy gap, the energy denomina- 
tors in the matrix element may be made small, enhancing the in- 
frared intensity. Using the exciton states as the virtual intermediate 
states, the power output is calculated in the effective -mass approxi- 
mation. For beating a ruby maser at T « — 180°C (6934 k) with one 
at T ■ 20°C (6943 A), a CdSe sample at 4. 2°K is proposed because 
its exciton energies are just higher than the maser energies. For 
input power of 10 kw for each energy, a 19-cm’ 1 infrared beam of 
over a watt is expected. The competing process of two-photon ab- 
sorption heats the sample to approximately 65°K during a pulse, but 
this effect is not disastrous. 


A64-10665 

A PROPOSAL FOR A DC PUMPED RARE-EARTH LASER. 

R. L. Bell (Varian Associates, Palo Alto, Calif.). 

Journal of Applied Physics , vol. 34, May 1963, p. 1563, .1564. 

Development of a method for minimizing the losses inherent in 
the collection and transmission of pumping radiation in the conven- 
tional laser. The method uses the recombination radiation to raise 
impurity centers in the host to optically excited states which could 
then be lased (normally at photon energies less than the band gap). 
A figure shows the elements of the scheme. It is stated that a 
major advantage of this scheme over the recombination laser is 
that the photon energy may be much lower than the absorption edge 
for the large band -to -band absorption of the lattice. 


A64-10764 

HIGH-SPEED PHOTOGRAPHS OF LASER-INDUCED HEATING. 

T. J. Harris (International Business Machines Corp., Data Sys- 
tems Development Laboratory, Poughkeepsie, N.Y.). 

IBM Journal of Research and Development , vol. 7, Oct. 1963, 
p. 342-344. 

Demonstration of the effects of high-energy, focused laser 
beams striking targets of steel, brass, and aluminum. For the 
light flux densities used, these photographs seem to support recent 
speculations that the absorption of intense laser radiation will heat 
the material at some depth below the surface to its vaporization 
temperature before the material at the surface has absorbed its 
latent heat of vaporization. This is thought to induce a pulse of 
high pressure in the underlying material and to result in the emis- 
sion of the vaporized material similar to a chemical explosion. 


A64-107S3 

GATLING-GUN LASER - NOVEL APPROACH TO OPTICAL RADAR. 
Michael E. Wolff. 

Electronics , vol. 36, Sept. 20, 1963, p. 25-29. 

Description of a new technique for achieving high laser pulse 
repetition frequencies. The method involves sequential Q-switching 
of an array of lasers by a rotating Fabry plate, much in the fashion 
of the old-time Gatling gun. The result of the technique is to com- 
bine the pulse recurrence frequencies (prfs) of several laser beams 
along identical paths, thus achieving higher prfs than can be obtained 
with a single crystal. Circuit diagrams of various component cir- 
cuits are presented. 


A64-10921 

THEORY OF LASER REGENERATION SWITCHING. 

Arthur A. Vuylsteke (General Motors Corp., Defense Research 
Laboratories, Goleta, Calif. ). 

Journal of Applied Physics , vol. 34, June 1963, p. 1615-1622. 10 refs. 
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Development of the theory of laser regeneration switching. The 
rate equations are derived, and using ruby as an example, the 
material -c avity parameters are evaluated for a 1-cm^ rod. Steady- 
state solutions for t < 0 are given, and the equations formally inte- 
grated for t >0. Using approximate solutions, three modes of laser 
operation, other than the normal mode, are discussed. With the 
first mode: the pulsed reflection mode (PRM) switched to minimum 
coupling, output pulses with peak powers of 17 MW and 10 nsec dura- 
tion are predicted, with 2% of the initially stored energy emitted. 
With the second mode: the PRM switched to critical coupling, peak 
powers of 170 MW with pulse durations of about 8 nsec, and with 
about 50% of the stored energy emitted, are predicted. In the third 
mode: the pulsed transmission mode (PTM), peak powers of about 
900 MW, pulse durations around one nsec, with 52% of the stored 
energy emitted, are predicted. Experimental approaches to PTM 
operation are briefly discussed. 


A64-10931 

ENERGY DENSITY DISTRIBUTION IN A POLISHED CYLINDER OF 
LASER MATERIAL. 

W. R. Sooy and M. L. Stitch {Hughes Aircraft Co., Culver City, 
Calif.). 

Journal of Applied Physics , vol. 34, June 1963, p. 1719-1723. 

Calculation of the flux distribution inside a smooth -walled laser 
cylinder for two limiting assumptions about the nature of the incident 
pumping flux. The idealized case of a line source at one focus of an 
elliptical reflector producing a convergent cylindrical wavefront at 
the other focus leads in the expected way to a singularity at the cen- 
ter of the crystal, and for sufficiently large values of the product of 
the doping concentration and diameter, the flux density goes through 
a minimum before increasing. This corresponds to the relatively 
rare physical situation in which the laser crystal is much larger than 
the pump source and both are very small compared to the reflector. 

A much more realistic assumption of isotropic flux distribution can- 
not be integrated in closed form anti required a machine calculation. 
This reveals that tile distribution is strongly dependent on doping, 
and that for light doping the flux density in the central region is 
approximately three-fold higher than in the peripheral regions. This 
is used as a hypothesis to explain low observed laser efficiencies by 
postulating that for typical operation the central region is undergoing 
laser action while the more voluminous peripheral region is absorbing 
pump energy and converting it to fluorescence. Some experimental 
evidence to support this hypothesis is obtained by measurements of 
the inversion, averaged over the whole crystal, by means of absorp- 
tivity measurements. It has been shown that laser action commences 
while the crystal is still, on the average, absorbing. 


A64-10949 

INTENSITY DISTRIBUTION OF RUBY LASER BEAMS. 

T. V. George (Illinois, University, Gaseous Electronics Laborato- 
ry, Urbana, 111.), L. Slama (Atomic Energy Commission, Saclay, 
France), and M. Yokoyama (Osaka University, Osaka, Japan). 
Applied Optics , vol. 2, Nov. 1963, p. 1198-1201. 

USAF - supported research. 

Experimental investigation of the intensity distribution of the 
ruby laser beam at large angles. Unexpected intense side lobes 
parallel to the plane of polarization were observed. The den- 
sitometric curves do not exhibit any sharp decrease in intensity 
with angular deviation in the direction perpendicular to the plane 
of polarization. But in the plane of polarization, there is a sharp 
decrease in intensity with angle, and in that direction there are no 
side lobes. It is observed that the intensity of the observed light 
even at an angle 80° is reduced only by a factor of 10^ from that 
of the forward beam. This is probably due to the scattering of the 
laser beam by dielectric coating of the end surface of ruby crystal 
or c l y stal itself. 


A 64*1 0950 

He-Ne LASER AS SOURCE FOR LIGHT SCATTERING MEASURE- 
MENTS. 

David H. Woodward (Colorado, University, Boulder, Colo.). 
Applied Optics , vol. 2, Nov. 1963, p. 1205-1207. 


NSF - supported research. 

Comparison of the qualities of the continuous He-Ne laser as 
a monochromatic source for light scattering studies relative to 
conventional sources, such as a bright line from the spectrum of 
a mercury arc lamp. The scattering was produced by spherical 
polystyrene latex particles in water. The latex sizes were deter- 
mined by electron microscopy and supplied by Vanderhoff. From 
the curves shown in a figure, the light scattering experimental 
values for the particle sizes appear to be slightly less than the 
values given by Vanderhoff. It is also evident that the experimental 
curves do not show quite as much fluctuation in intensity as the 
theoretical curves indicate. This is partly due to the fact that these 
data are for a large number of scattering particles in a large vol- 
ume, whereas the theory gives the scattering distribution of a sin- 
gle particle. Also, since rather high volume concentrations of 
particles are used, there is some multiple scattering. 


A64-11034 

INITIAL OSCILLATION BEHAVIOR OF TOROIDAL RUBY LASERS 
AS A FUNCTION OF PUMPING PERFORMANCE [EINSCHWING- 
VERHALTEN TORISCHER RUBIN -LASER IN ABHANGIGKEIT VON 
DER PUMPLEISTUNG]. 

Harald Hantsche and Dieter Ross (Siemens ur.d Halske AG, Zentral- 
Labo ratorium, Munich, Germany). 

Zeitschnft fdr Natur for schung , vol. 18a, Aug. -Sept. 1963, 
p. 1020, 1021. In German. 

Presentation of the results of measurements of the damping 
period, relaxation oscillation, and relaxation period of a toroid 
of ruby as a function of the pumping performance at various tem- 
peratures. The results, shown graphically, demonstrate that the 
theories of optical single-mode resonators cannot be used to de- 
scribe the oscillation behavior of the toroidal ruby laser. 


A64-11075 

NOTE ON HOLE BURNING MODEL OF OSCILLATION FOR RUBY 
LASERS. 

A. J. DeMai ia (United Aircraft Research Laboratories , East 
Hartford, Conn . ) . 

Applied Optics , vol. 2, Oct. 1963, p. 1085. 

Acknowledgment that the micropulse ensemble and the simul- 
taneous oscillation at two optical frequencies corresponding to 
eigenwavelengths of the Fabry-Perot cavity which were reported 
previously by DeMaria and Gagosz can be explained by the "spatial 
hole burning model of operation for ruby lasers which was pro- 
posed by Tang, fetatz, and deMars. 


A64-11170 

LASER TECHNIQUES FOR METALS JOINING. 

W. N. Platte and J. F. Smith ( We stinghou 9e Electric Corp. , 
Research and Development Center, Pittsburgh, Pa. ). 

( Western Welding Technical Conference, Palo Alto, Calif., Ma y 
9-11, 1963. ) 

Welding Journal, Research Supplement , vol. 42, Nov. 1963, 
p. 481-s-489-s. 10 refs. 

Contract No. AF33(657)-9897. 

Theoretical and experimental investigation of the application 
of placed laser pulses to make joints in semiconductor devices. 

The general principles of laser operation are discussed for a ruby 
laser. The Requirements in terms of a CW and pulsed lasers are 
calculated from heat flow theory. Butt and edge welds were made 
using pulsed laser techniques on 0.010 in. thick austenitic stainless 
steel to confirm the calculations. Welds were also made connecting 
leads of gold to aluminum coated silicon surfaces on microelectronic 
devices. Joint properties were determined for these welds. 


A64-11241 

LOW -NOISE RECEIVERS. 

W. H. Higa (California Institute of Technology, Jet Propulsion 
Laboratory, Pasadena, Calif. ). 

IN: SPACE COMMUNCATIONS. 

Edited by A. V. Balakr i shnan. 

New York, McGraw-Hill Book Co., Inc., 1963, p. 251-272. 
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Review of the more important aspects of the role of low-noise 
receivers in a space communications system. Emphasized are the 
parametric amplifier and the maser, including the design considera- 
tions, the Dewar design, the maser receiving system, and the sys- 
tem block diagram of an S-band maser. Also briefly considered are 
an X-band- and a traveling -wave -maser. Future applications to 
space communications systems are briefly delineated. 


A 64-11 447 

RUBY OPTICAL MASERS FOR IN -FLIGHT MEASUREMENT OF 
HYPERSONIC FLOW FIELD PARAMETERS. 

G. K. Wessel (Syracuse University, Physics Dept., Syracuse, N. Y.), 

H. C. Rothenberg, and B. Zendle (General Electric Co., Defense 
Electronics Div. , Syracuse, N.Y.). 

IN: ADVANCES IN THE ASTRONAUTICAL SCIENCES. VOL. XI. 
Edited by Horace Jacobs. 

(American Astronautical Society, Annual Meeting, 8th, Washington, 

D. C. , Jan 16-18, 1962, Proceedings. ) 

North Hollywood, Calif., Western Periodicals Co., 1963, p. 86-95. 

Presentation of a new method for direct measurement of electron 
density distribution and electron velocity distribution in plasma by 
means of a ruby optical maser. The physical principles upon which 
the design of the new instrument is based are described in detail, 
and two applications - one to a hypersonic flow field situation and the 
other to a high-temperature laboratory plasma situation - are dis- 
cussed. This method is proposed for measuring plasma parameters 
when conditions render impractical the use of more conventional in- 
struments like Langmuir-type probes and microwave interferometers. 


A64-11607 

NONDESTRUCTIVE LASER PUMPING BY HIGH EXPLOSIVES. 

John K. Crosby and R. C. Honey (Stanford Research Institute, 
Menlo Park, Calif. ). 

Applied Optics , vol. 2, Dec. 1963, p. 1339, 1340. 

Description of a technique which allows the light from an ex- 
plosive light source to pump a laser material without destroying 
the material. The technique has been demonstrated by pumping a 
neodymium-doped glass laser from a distance of 3. 5 m without 
damaging the laser. Shown in a figure are the oscilloscope records 
of photomultiplier output during a shot. The records show that the 
pump pulse is strong enough to cause this laser to oscillate above 
threshold. The success of the shot proves that research into ways 
of improving efficiency and increasing power output of explosively 
pumpqd lasers can be performed without sacrificing a laser in each 
experiment. 


A64-11684 

INJECTION LASERS: STATE OF THE ART. 

Marshall I. Nathan and Gerald Burns (International Business 
Machines Corp. , Thomas J. Watson Research Center, Yorktown 
Heights, N.Y.). 

Electronics , vol. 36, Dec. 6, 1963, p. 61-65. 28 refs. 

Description of the principles of operation and properties of a 
laser that skips the intermediate step of optical pumping and converts 
dc power directly into coherent light. The injection lasers are thus 
more efficient and compact, and offer attractive possibilities for in- 
ternal modulation, so they should be useful in the communication 
field. Other advantages include power conversion efficiency, ob- 
served in excess of 50%, and CW output power surpassing that of any 
other existing laser. 


A64-11737 

INJECTION- LASER SYSTEMS FOR COMMUNICATIONS AND 
TRACKING. 

C. M. Johnson (International Business Machines Corp. , Federal 
Systems Div. . Bethesda, Md. ). 

Electronics , vol. 36, Dec. 13, 1963, p. 34-39. 16 refs. 

Discussion of some possible applications of semiconductor in- 
jection lasers for communications and precision target tracking 
systems. Considered are theoretical aspects of laser communica- 
tions, available bandwidths, usable signals, the characteristics of 
a pulse system, available transmitter power, and efficiency. An 


experimental injection laser system is briefly described, as well 
as a hypothetical 5-Mc bandwidth link between a satellite and a 
ground station, in order to illustrate the requirements placed on a 
GaAs laser in an operational system. The characteristics of GaAs 
lasers are discussed, along with considerations associated with 
laser tracking. As an example, the problem of one space vehicle 
tracking another at 50 miles is briefly examined. 


A64-11784 

FLUCTUATIONS OF POLARIZATION AND STABILITY IN THE FRE- 
QUENCY OF A HELIUM-NEON LASER [FLUCTUATIONS DE PO- 
LARISATION ET ST ABILITE EN FREQUENCE D'UN LASER HELIUM- 
NEON], 

Michel Dumont and Georges Durand (Ecole Polytechnique, Labora- 
toire de Physique, France). 

Academie de3 Sciences (Paris), Comptes Rendus , vol. 257, no. 20, 
Nov. 13, 1963. p. 2974-2976. In French. 

A helium -neon laser with internal mirrors functioning by impulses 
emits an infrared band whose polarization fluctuates randomly. It 
is shown, through a study of beats between modes, that the existence 
or absence of these fluctuations corresponds to determinate fre- 
quencies of the oscillating modes of Perot-Fabry. A method is ob- 
tained for the stabilization and absolute readjustment of optical fre- 
quencies at approximately 10 ~ 8 . 


A64-11920 

CALCIUM NIOBATE Ca(Nb0 3 ) 2 - A NEW LASER HOST CRYSTAL. 
A. A. Ballman, S. P. S. Porto, and A. Yariv (Bell Telephone 
Laboratories, Inc., Murray Hill, N.J.), 

Journal of Applied Physics , vol. 34, Nov. 1963, p. 3155, 3156. 

Brief description of laser action observed in large single crys- 
tals of calcium niobate grown by the Czochralski technique and 
doped with trivalent neodymium, holmium, praseodymium, erbium, 
and thulium. The crystals were compensated with stoichiometric 
amounts of either Na + or Ti^ + . The thresholds of oscillation, and 
the wavelengths of the stimulated emissions, are presented and 
discussed. 


A64-11922 

STEADY -STATE OUTPUT POWER OF A LASER AS A FUNCTION 
OF THE SINGLE -PASS GAIN. 

Irwin Tobias (Rutgers State University, School of Chemistry, 

New Brunswick, N.J.). 

Journal of Applied Physics , vol. 34, Nov. 1963, p. 3200-3204. 

10 refs . 

Derivation of an expression which relates the output power of 
a laser to the measured single-pass gain. The case of a homoge- 
neously broadened line is considered. The effects of Doppler broad- 
ening is then taken into account. In both cases, it turns out to be 
useful to have an expression for the steady-state population density 
of the relevant energy levels in terms of the gain. This expression 
is obtained from the gain expressed as a function of the absorption 
coefficient, and is used to derive the total power density. 


A64-11923 

SPATIAL DISTRIBUTION OF RADIATION FROM GaAs LASERS. 

G. E. Fenner and J. D. Kingsley (General Electric Co., Research 
Laboratories, Schenectady, N.Y.). 

Journal of Applied Physics , vol. 34, Nov. 1963, p, 3204-3208. 

16 refs . 

Investigation of the spatial distribution of the energy emitted 
by GaAs lasers having Fabry-Perot resonators. In general, the 
diodes emit several fan-shaped beams of comparable magnitude 
at angles up to 10° with respect to the normal of the mirrors in the 
junction plane. These beams have widths from 3/4° to several 
degrees in the plane of the junction, and about 10° in the plane per- 
pendicular to the junction. The radiation patterns are usually 
asymmetric about the normal to the polished faces of the diode, and 
this asymmetry is mirrored on the opposite side of the diode. 


A64-11933 

Q-SW1TCHED CaW0 4 :Nd 3+ LASER. 

D. Karlsons and T. Falvey (Radio Corporation of America, Applied 
Research, Camden, N.J.). 
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Journal of Applied Physics , vol . 34, Nov’. 1963, p. 3407. 

Contract No. AF 30(603)- 27 61 - 

Brief description of the successful Q- switching of a CaW0 4 : 

Nd laser operated at room temperature, with an output consisting 
of a variable number of short pulses (including the case of a single 
pulse), the number depending on the reflector separation. The 
crystal, 1/4-in. in diameter and 2 in. long, was pumped in an ellip- 
tical reflector. Q-switching was effected by means of a porro prism 
rotating at 24,000 rpm. The crystal end facing the prism was un- 
coated; the opposite end, through which the output was monitored, 
was coated with dielectric layers having a nominal 99% reflectivity 
at 1.06 . The Q-switched laser output is discussed. 


A64-11935 

CRITERION FOR CONTINUOUS AMPLITUDE OSCILLATIONS OF 
OPTICAL MASERS. 

Jerome I. Kaplan {Massachusetts Institute of Technology, Lincoln 
Laboratory, Lexington, Mass.). 

Journal of Applied Physics , vol, 34, Nov. 1963, p. 3411, 3412. 
USAF- Army -Navy -supported research. 

Demonstration that a long-time solution having a time -varying 
amplitude can be obtained for a previously derived set of equations 
describing a three-level laser self-oscillating between the upper 
two levels. No attempt is made to find the particular analytic form 
of the solution. It is noted that the previously derived minimum 
condition for the pump power is much greater than that attained by 
Bostick and O’ Connor, so that no continuous amplitude oscillation 
for the latter' s CaF£:U + ^ laser system should be expected. 


A64-11936 

MODE SELECTION PROPERTIES OF SEGMENTED ROD LASERS. 
Milton Birnbaum and Tom L. Stocker (Aerospace Corp . , El 
Segundo, Calif.). 

Journal of Applied Physics , vol. 34, Nov. 1963, p. 3414, 3415. 

Review of experiments which demonstrate that segmented- rod 
lasers, constructed by butting together two or more laser rods 
with plane -parallel end faces, can considerably reduce the number 
of axial modes present in the laser output, as compared with the 
output of single-rod lasers of equal length. The favored axial modes 
of segmented lasers are those for which the Fabry-Perot resonance 
is satisfied in each segment. For the proper conditions, oscillation 
occurs only in the favored modes, with the resulting reduction in 
the nurr>be r of axial modes present. Experiments with a two-segment 
laser are discussed. 


A64-U937 

PLASMA PINCH EXCITATION OF A RUBY LASER. 

Richard A. Brandewie, Joe S. Hitt, and J. M. Feldman (Carnegie 
Institute of Technology, Pittsburgh, Pa.). 

Journal of Applied Physics , vol. 34, Nov. 1963, p. 3415, 3416. 

Brief description of ruby laser excitation with a high-current 
theta pinch in argon. An unusually intense and well-defined output 
pulse is obtained from the ruby with apparently negligible heating 
of ruby or flash tube. The pump light is found to consist of line 
spectra, rather than the blackbody continuum emitted by the xenon 
flash tubes ordinarily employed for laser excitation. 


A64-11938 

TEMPERATURE LIMITATION ON CONTINUOUS OPERATION OF 
GaAs LASERS. 

S. Mayburg (General Telephone and Electronics Laboratories, Inc., 
Bayside, N.Y.). 

Journal of Applied Physics , vol. 34, Nov. 1963, p. 3417, 3418. 
Army-supported research. 

Demonstration that H is possible to determine whether a GaAs 
laser will run continuously at a given heat sink temperature T if the 
threshold current density corresponding to T is known. The results 
indicate that the continuous operation of GaAs lasers at room tem- 
perature is unlikely. 


A64-11971 

LIGHT MODULATORS FOR WIDE FREQUENCY BANDS [LICHT - 
MODULATOREN FUR BREITE FREQUENZBANDER]. 

W. Klockhaus. 

Nachrichtentechnische Zeitschrift, vol. 16, Nov. 1963, p. 561-568. 
30 refs. In German. 

Survey of the principal current methods for wide -band modula- 
tion of light waves. Particular attention is given to the control of 
emission processes in semiconductor lasers, and the controlled 
electrical, magnetic, and mechanical processes used to produce 
the proper variation of the optical characteristics of solid and gas 
lasers . 


A 64-11996 

PROPOSAL FOR A TWO-STAGE SEMICONDUCTOR LASER 
THROUGH TUNNELING AND INJECTION. 

Shyh Wang (California, University, Dept, of Electrical Engineering 
and Electronics Research Laboratory, Berkeley, Calif. ). 

Journal of Applied Physics , vol. 34, Dec. 1963, p. 3443-3450, 

29 refs. 

Grant No. AF-AFOSR 62-340. 

Analysis of laser action in semiconductors, leading to the estab- 
lishment of a condition for population inversion. The radiation out- 
put is found to be proportional to the deviation from the equilibrium 
value of the occupancy of the allowed states including the states in 
the conduction and valence band and also the donot and acceptor 
states. Possible laser levels are discussed. A scheme is proposed 
for laser action in covalent semiconductors where the top of the 
valence band and the bottom of the conduction band do not occur at 
the same value of k. The scheme consists of simultaneously tunnel - 
ing electrons into the (000) valley of the conduction band and injecting 
holes into the valence band. 


A64-12009 

DETERMINATION OF UNEW1DTHS IN RUBY USING A PULSED 
RUBY LASER. 

R. L. Aagard (Minneapolis -Honey well' Regulator Co., Honeywell 
Research Center, Hopkins, Minn.). 

Journal of Applied Physics , vol. 34. Dec. 1963, p. 3631, 36J2. 10 refs. 

Description of how a thermally tuned pulsed ruby laser has been 
employed to determine Ri linewidths in ruby for temperatures be- 
tween 77 and 125°K. The monochromatic beam from the laser was 
passed through a sample of ruby fastened to the temperature con- 
trolled cold finger of a nitrogen Dewar. A glass pick-off placed in 
front of the sample sent part of the beam to a monitor detector, 
while the rest of the light passed through the sample to a second de- 
tector. The signals from both detectors were displayed simultaneous- 
ly on the screen of a dual -beam oscilloscope. Representative mea- 
surements arc plotted and discussed. 


A64-12010 

METALLIC SCATTERING CENTERS IN CaW0 4 LASER CRYSTALS. 

J. R. Shappirio, T. R. AuCoin, and J. G. Gualtieri (U.S. Army, 
Electronics Research and Development Laboratory, Fort Monmouth, 
N.J.) 

Journal of Applied Physics , vol. 34, Dec. 1963, p. 3643, 3644. 

Experimental investigation which provides positive evidence for 
elemental iridium (or rhodium) inclusions in CaW0 4 . Two processes 
which could account for the metallic platelets found in and on CaW0 4 
crystals are considered. These are: (1) the crucibles may be slightly 
soluble in molten CaW0 4 ; and (2) rhodium or iridium oxide 1 , formed 
by reaction of the crucible with oxygen at the c rue ible -melt interface, 
may be decomposed at elevated temperatures to form the metal. 


A64-12106 

STUDIES USING HIGH INTENSITY PULSED LASER BEAMS. 

R. W. Terhune and P. D. Maker (Ford Motor Co. , Scientific 
Laboratory, Dearborn, Mich, ). 

Society of Automotive Engineers, Automotive Engineering Congress , 
Detroit, Mich. , Jan.~13~-17, 1964, Paper 816B . 6p! 

Members, $0. 75; nonmembers, $1.00, 
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Review of the experimental procedure used in generating very 
high intensity pulsed laser beams. This is followed by a discussion 
of the experiments to date using these high intensity beams to ob- 
serve electrical breakdown at optical frequencies and nonlinear op- 
tical effects. Possible applications are also discussed briefly. 


A 64-1 2141 

A THREE -CENTIMETER SOLID STATE TRAVELING- WAVE MASER. 
E. K. Karlova, N. V. Karlov, A. M. Prokhorov, and E. G. 

Solov'ev (Academy of Sciences, Physics Institute, Moscow, USSR), 
( Pribory i Tekhnika Eksperimenta , Mar. - Apr. 1963, p. 107-110. ) 
Instruments and Experimental Techniques, Nov. 1963, p. 289-292. 

13 refs. Translation. 

Description of the construction and experimental performance 
of a traveling wave maser (TWM) operating in the 3-cm band and 
using a rod-type slow-wave structure. In a TWM, the active, 
negative-temperature material (having inversely populated energy 
levels) is placed in a waveguide, and the radiation to be amplified 
is propagated through the material in the form of a traveling wave. 
Since the absorption introduced by the material is negative, the 
radiation is amplified exponentially. In the experimental unit used, 
a gain of 20 db with a bandwidth of 20 Me was obtained. 


A64-12151 

INVESTIGATION OF THE OUTPUT POWER OF A NEON-HELIUM 
LASER AS A FUNCTION OF VARIOUS PARAMETERS. 

N. G. Basov, E. P. Markin, and V. V.. Nikitin. 

(Optika i Spektroskopiia , vol. 15, Sept. 1963, p. 436-438.) 

Optics and Spectroscopy, vol. 15, Sept. 1963, p. 235, 236. Trans- 
lation. 

[For abstract see Accession no. A64-10276 01-25] 


A64-12496 

ENERGY AND POWER CONSIDERATIONS IN INJECTION AND 
OPTICALLY PUMPED LASERS. Appendix - OPTIMUM COUPLING 
IN THREE LEVEL LASERS. 

Amnon Yariv (Watkins- Johnson Co., Palo Alto, Calif.). 

IEEE, Proceedings , vol. 51, Dec, 1963, p. 1723-1731. 18 refs. 

Review of the principles and techniques of power and energy in 
lasers. Both three- and four-level lasers are considered in the 
pulsed and continuous modes cf operation. The theoretical power 
and energy estimates are compared with experimental data. 


A64-12SOO 

OPTICAL GIANT PULSES FROM A Q-SWITCHED LASER. 

Charles Q. Wang (Philco Corp. , Scientific Laboratory, Blue Bell, 
Pa. ). 

IEEE, Proceedings , vol. 51, Dec. 1963, p, 1767. 

Presentation of a method for obtaining approximate solutions for 
the buildup, the main body, and the decay of high -intensity optical 
pulses of short duration from a Q- switched laser. It is shown that 
these solutions may then be matched at the boundaries to describe 
the entire pulse and to calculate the half-width analytically. The 
result is found to agree well with that obtained by numerical means. 


A64-12505 

A METHOD FOR DETERMINING THE THRESHOLD OF LASER 
MATERIALS. 

A. Lempicki (General Telephone and Electronics Laboratories, 

Inc., Bayside, N.Y. ) and R. L. Martin (Argonne National Laborato- 
ry, Argonne, 111. ). 

IEEE, Proceedings, vol. 51, Dec. 1963, p. 1778, 1779. 

Demonstration that a single measurement of absolute emission 
intensity at the peak of a fluorescent line of a material determines, 
in principle, the flash energy necessary to cause laser oscillation. 
No detailed knowledge of absorption and quantum efficiency is neces- 
sary. It is shown that, since this applies to ruby as well as any 
other material, and the threshold excitation of ruby is known, a 
comparison of the relative emission intensity of the material to 
that of the Rj line of ruby also yields the desired result. 


A64.12506 

AN S-BAND TRAVELING -WAVE MASER WITH A 30 PER CENT 
TUNABLE BANDWIDTH. 

D. J. Miller and H. B. Yin (Radio Corporation of America, Mis- 
sile and Surface Radar Div. , Applied Research Dept. , Camden, 

N. J. ). 

IEEE, Proceedings , vol. 51, Dec. 1963, p. 1779, 1780. 

Description of a method using chromium -doped rutile and a 
meander -line slow-wave maser for providing a maser having a 
3-db tunable bandwidth of 30% at S band. It is seen that this method 
can be used to increase the tunable bandwidth until the bandwidth of 
the slow-wave structure or the noise temperature of the maser be- 
comes a limiting factor. 


A64-12510 

A PROPOSED CLASS OF HETEROJUNCTION INJECTION LASERS. 
Herbert Kroemcr (Varian Associates, Central Research Laborato- 
ry, Palo Alto, Calif. ). 

IEEE, Proceedings , vol. 51, Dec. 1963, p. 1782, 1783. 

Consideration of the fact that laser action should be obtainable 
in many of the indirect gap semiconductors, such as Ge, Si, and 
GaP, and improved in the direct-gap ones, if it is possible to supply 
them with a pair of heterojunction injectors. These should consist 
of heavily doped semiconductor layers with a higher energy gap than 
the radiating semiconductor, and, ideally, should be of opposite 
polarity. This proposal is based on the assumption that at suffi- 
ciently high carrier injection levels laser action could occur. 


A64-12512 

POPULATION INVERSION BETWEEN BOUND AND REPULSIVE 
MOLECULAR ELECTRONIC STATES BY TWO-TEMPERATURE 
EQUILIBRIUM. 

D. A. Leonard, J. C. Keck (Avco Corp. , Avco-Everett Research 
Laboratory, Everett, Mass. ), and M. M. Litvak (Massachusetts 
Institute of Technology, Lincoln Laboratory, Lexington, Mass. ). 
IEEE, Proceedings , vol. 51, Dec. 1963, p. 1785, 1786. 

Contract No. AF 04(694)-33. 

Proposal of a new class of gas laser systems well suited for 
high-power operation, in which the upper energy level of the laser 
transition is predominantly populated by direct electron impact at 
the electron temperature, and the lower energy level of the laser 
transition is controlled by collisions between gas atoms at the heavy 
particle temperature. An example of such a system for direct two- 
temperature operation is a molecule that has an upper bound elec- 
tronic state and a lower repulsive electronic state. The criterion 
for inversion is that the electron temperature be made sufficiently 
greater than the gas temperature. 


A64-12517 

STIMULATED EMISSION IN CaF 2 :Er 3+ . 

S. A. Pollack (Space Technology Laboratories, Redondo Beach, 
Calif. ). 

IEEE, Proceedings, vol. 51, Dec. 1963, p. 1793, 1794, 

Experimental investigation in which optical maser action was 
observed in CaF 2 : Er^ + at temperatures close to that of liquid 
nitrogen, with an input energy of about 1000 joule. Determination 
of the wavelength of stimulated emission is discussed, and a sche- 
matic energy level diagram is presented and analyzed showing the 
laser transition and the principal pumping bands. 


A64-12M1 

GASEOUS LASERS [LASERS A GAZ]. 

P. Lauras (Compagnie Gene rale de Telegraphie sans Fil, Centre 
de Physique Electronique et Corpusculaire, Paris, France). 
Annales de Radioelectric ite , vol. 18, Jan. 1963, p. 15-48. 57 refs. 
In French. 

Discussion of the possibility of using gaseous and metallic 
vapors in lasers in order to produce extremely sharp lines and 
continuous operation. After a brief review of the characteristics 
of simulated and induced emission, conditions for the operation of 
a laser are established, and the width of the line produced is de- 
termined. Different parameters associated with this oscillation 
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are then examined, including lifetime of the excited states, and 
methods of enriching a particular state. It is shown that all these 
elements make it possible to predict, by means of the conventional 
systems of masers with two, three, or four levels, certain types 
of operations by enriching the upper level by means of the second 
class collisions. The required enriching factors and the available 
power are calculated. 


A64-13040 

BIBLIOGRAPHY OF THE OPEN LITERATURE ON LASERS. II. 
Edward V. Ashburn (Naval Ordnance Test Station, China Lake, 
Calif.), Bela A. Lengyel (Hughes Aircraft Co., Research Labo- 
ratories, Malibu, Calif.), and Raymond W. Merry (Lockheed 
Aircraft Corp . , Lockheed-Cahfornia Co . , Burbank, Calif.), 

Optical Society of America, Journal , vol. 54, Jan. 1964, p. 135-142. 

Bibliography on lasers confined to material in the open scien- 
tific literature, not including abstracts of conference papers. In- 
cluded are only a few of the vast number of expository and review 
articles that appeared in print. The field of lasers is subdivided 
into many topics and categories which are assigned identification 
numbers patterned after the Dewey decimal system. These num- 
bers are printed following each publication whenever the publica- 
tion contains relevant information of the proper category. The 
categories can be ascertained by consulting the classification list 
which follows the list of publications. In this list the categories 
are arranged numerically, and, following each category, the serial 
number of every pertinent publication appears. 


A64-13201 

ARGON TUBE PUMPED LASER. 

Leslie T. Long and Robert L. Conger (U.S. Naval Ordnance Labo- 
ratory, Corona, Calif.). 

Applied Optics , vol. 3, Jan, 1964, p. 156. 

Experimental investigation which demonstrates that gas dis- 
charge tubes filled with argon gas are at least as effective as xenon 
discharge tubes for pumping a ruby laser. For the experiment, two 
U-shaped tubes were placed beside a sapphire overcoated ruby rod. 
The two tubes and the ruby were wrapped with aluminum foil. It 
was found that, when the U-shaped discharge tubes contained argon, 
the laser threshold was the same as when the tubes were filled with 
xenon. The output of the ruby laser as observed by a phototube and 
oscilloscope appeared the same with either xenon or argon. 


A64-13266 

COHERENCE AND TIME SCANNING OF THE EMISSION SPECTRA 
OF A RUBY LASER. 

V. V. Korobkin and A. M. Leontovich (Academy of Sciences, 

Physics Institute, Moscow, USSR). 

( Zhurnal Eksperimental 1 noi i Teoreticheskoi Fiziki, vol. 44, 

June 1963, p. 1847-1851 .) 

Soviet Physics - JETP . vol. 17, Dec. 1963, p. 1242-1245. 
Translation. 10 refs. 

Experimental investigation of the coherence of ruby laser ra- 
diation over the entire end surface, in order to explicate the nature 
of the time dependence of the excitation of these modes. The spectra 
and beam divergence in separate pulses were studied at -165°C. 

The radiation coherence was investigated by observing the inter- 
ference of the radiation with a Michelson interferometer that had 
one of its mirrors replaced by a prism. Time scanning of the gen- 
erated radiation was carried out with a type SFR fast camera op- 
erating as a photorecorder. The scanning shows that, in the indi- 
vidual bursts, generation occurs in several modes having different 
axial characteristics. The emission of excited modes is not propa- 
gated in a single direction as it would be in a plane -parallel reso- 
nator, but in a certain set of directions with a total divergence of 
30 to 40' . 


A 64- 13 21 7 

OPERATION OF A FOUR-LEVEL OPTICAL QUANTUM GEN- 
ERATOR. 


Iu. A. Anan’ev, V. F. Egorova, A. A. Mak, D. S. Prilezhaev, 
and B. M. Sedov (State Optical Institute, Leningrad, USSR). 

( Zhurnal Eksperimental 1 noi i Teoreticheskoi Fiziki, vol. 44, 

June 1963, p. 1884-1888. ) 

Soviet Physics - JETP , vol. 17, Dec. 1963, p. 1268-1270. 

Translation. 

Theoretical and experimental investigation of the effect, on the 
properties of an optical quantum generator (laser), of the working 
substance, the parameters of the resonator, and the pump intensity, 
based on the steady-state theory of a four-level laser. An equation 
is developed which shows that the optimum value for transmission 
depends on the Iosb in the crystal and on the pump power. In order 
to check this, the dependence of threshold power and generated 
power in CaF^U^ and CaF 2 :Sm"*^ lasers on the crystal temperature 
and the reflection coefficient of the resonator mirror was investigated, 
as was the dependence of the generated power on the pumping power. 
The experiments were carried out on cylindrically-shaped crystals 
whose end surfaces were covered with a dielectric reflecting layer. The 
results of the experiments show that the elementary theory of steady- 
state generation developed, satisfactorily describes the principal 
features of a four-level laser. 


A64-13294 

THE EFFECTS OF A LASER BEAM IN A LIQUID. 

G. A. Askar 1 ian, A. M. Prokhorov, G. F. Chanturiia, and G. P. 
Shipulo (Academy of Sciences, Physics Institute, Moscow, USSR). 
( Zhyirnal Eksperimental 1 noi i Teoreticheskoi Fiziki , vol. 44, 

June 1963, p. 2180-2182.) 

Soviet Physics - JETP , vol. 17, Dec. 1963, p. 1463-1465. 
Translation. 

Experimental investigation of effervescence, scattering, and 
photo-hydraulic effects in liquids produced by a laser beam. Ex- 
periments are described concerning the effervescence of transparent 
and absorbing liquids in the intense beam of a ruby laser with a pulse 
length of about 1 ^sec. Effects arising from focusing the light close 
to or on the surface of a buoy immersed in the liquid were also 
studied. It is seen that the effects considered can increase many - 
fold the amplitude of the pressure waves created in a liquid by a 
light beam incident on its surface. The amplitude even of the non- 
shock waves of compression during boiling is determined by the 
vapor pressure of the liquid at the temperature of local heating and 
can exceed by a million times the direct light pressure. The sub- 
sequent expansion waves can intensify the boiling and breakdown of 
the liquid. 


A64-13340 

FREQUENCY TUNING OF GaAs LASER DIODE BY UNIAXIAL 
STRESS. 

Dietrich Meyerhofer and Rubin Braunstein (Radio Corporation of 
America, RCA Laboratories, Princeton, N. J. ). 

Applied Physics Letters, vol. 3, Nov. 15, 1963, p. 171, 172. 

Experimental investigation of the effect of uniaxial compression 
on incoherent emission of a GaAs injection laser diode, in order to 
eliminate the effects of cavity changes during frequency tuning. 

Three diodes are used, each of which was made by solution growth, 
but with different amounts of doping. One diode exhibits the 
predicted linear variation of frequency with stress. The coefficient 
iB in agreement with the calculated value for band-to-band transitions, 
and consistent with hydrostatic pressure results. In contrast, the 
behavior of the other diodes cannot be explained by a simple model. 
The emission appears to take place between energy levels that are 
more complicated. 


A64-13342 

SUM FREQUENCIES AND HARMONIC GENERATION IN GaAs 
LASERS. 

M, Garfinkel and W. E. Engeler (General Electric Co., Research 
Laboratory, Schenectady, N. Y. ). 

Applied Physics Letters, vol. 3, Nov. 15, 1963, p. 178-180. 

Description of experiments of optical mixing within GaAs laser 
junctions that generate all possible sum frequencies, as well as the 
harmonics observed by Armstrong. The diodes were mounted in a 
special header to run continuously at high power levels. At 20°K 
fundamental powers ranged up to 3. 1 w. Detailed spectral 
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measurements of the diode output were made with a grating spec- 
trometer whose resolution was 40, 000. The relative magnitudes of 
the sum of the harmonic modes, calculated from the measured 
fundamental mode amplitudes, were in excellent agreement with the 
observed harmonic spectra. An equation is developed, and 
experimentally substantiated, which shows that the harmonic power 
varies as the square of the fundamental power. 


A64-13343 

LASER-STIMULATED RAMAN EFFECT AND RESONANT FOUR- 
PHOTON INTERACTIONS IN GASES Hg, D 2 , and CH 4 . 

R. W. Minck, R. W. Terhune, and W. G. Rado (Ford Motor Co, , 
Scientific Laboratory, Dearborn, Mich. ). 

Applied Physics Letters, vol. 3, Nov. 15, 1963, p, 181-184. 11 refs. 

Experimental investigation during which the output of a giant- 
pulsed ruby laser was focused into a cell containing either H 2 , D 2 , or 
CH 4 , in order to study stimulated Raman scattering and the 
accompanying creation of radiation at other frequencies through 
resonant four-photon processes. In all cases the spectra appear as 
if a diffusion of energy by discrete steps in frequency space had 
occurred. Stimulated Raman and related effects resonant in the 
frequency differences between waves are explicated by extending 
Armstrong's theoretical analysis of nonlinear interactions in lossless 
media by introducing a finite linewidth for the molecular resonances. 


A64-13347 

STIMULATED EMISSION OF STOKES AND ANTI -STOKES RAMAN 
LINES FROM DIAMOND, CALCITE, AND a-SULFUR SINGLE 
CRYSTALS. 

Gisela Eckhardt (Hughes Aircraft Co., Research Laboratories, 
Malibu, Calif.), D. P. Bortfeld, and M. Geller (Hughes Aircraft 
Co., Aerospace Group, Culver City, Calif.). 

Applied Physics Letters, vol. 3, Oct. 15, 1963, p. 137, 138. 15 refs. 

Experimental investigation in which Stokes and anti-Stokes 
frequency shifts are observed from single crystals placed in a fo- 
cused beam external to the cavity of a giant-pulse ruby laser. The 
materials used are diamond, calcite (rhombohedral), anddf-sulfur 
(orthorhombic). The results are tabulated, showing a comparison 
of the frequency shifts of observed laser lines with Raman-spec- 
troscopic data from the literature. The expected Raman lines' of 
the three crystals were found in the form of single or multiple 
Stokes lines and single anti-Stokes lines. The intensity of these 
lines, together with the existence of multiple Stokes lines, indicates 
stimulated Raman scattering. 


A64-13350 

INFRARED InSb LASER DIODE IN HIGH MAGNETIC FIELDS. 

R. J. Phelan, A. R. Calawa, R. H. Rediker, R. J. Keyes, and 
B. Lax (Massachusetts Institute of Technology, Lincoln Laboratory, 
Lexington, Mass.). 

Applied Physics -Letters, vol. 3, Nov. 1, 1963, p. 143-145. 15 refs. 
USAF-supported research. 

Experimental investigation in which the wavelength region of semi- 
conductor lasers was extended to 5. 2 p by the development of the InSb 
diode laser that utilizes high magnetic fields parallel to the current 
at liquid helium temperatures. Diodes were fabricated from a tel- 
lurium-doped single crystal of InSb with an impurity concentration 
of 7 to 9 x 10^/cm^, and a Hall mobility in excess of 1 x 1 0 5 cm^/- 
volt/sec at 78°K. Preliminary experiments at low magnetic fields 
indicated that magnetic fields transverse to the flow of current en- 
hanced the spontaneous radiation* up to a field of about 2 kgauss, but, 
with a furthefr increase in the field, the radiation decreased. How- 
ever, longitudinal magnetic fields continued to increase the photon 
intensity up to 90 kgauss. 


A64-13351 

ZEEMAN TUNING AND INTERNAL MODULATION OF THE CaF 2 : 
Dy 2+ LASER. 

Zolton J. Kiss (Radio Corporation of America, RCA Laboratories, 
Princeton, N. J. ). 

Applied Physics Letters, vol. 3, Nov. 1, 1963, p. 145-148. 


Description of the Zeeman tuning of the CaF 2 :Dy z + laser over a 
range of 15 0 Gc, using small homogeneous and inhomogeneous mag- 
netic fields. The fluorescence and laser output of the system were 
studied with a Jarrell-Ash 3. 5-m spectrometer. The results of the 
Zeeman tuning suggest internal modulation schemes using homo- 
geneous magnetic fields. Such modulation was experimentally dem- 
onstrated with a sinusoidally varying magnetic field having a peak 
amplitude of 80 gauss, using a CaF 2 :Dy z + laser with its interferom- 
eter axis along the [100] crystal direction operated continuously at 
27 °K in an elliptical pumping arrangement. 


A64-13354 

THE EFFECT OF UNIAXIAL STRAIN ON THE THRESHOLD CUR- 
RENT AND OUTPUT OF GaAs LASERS. 

F. M. Ryan and R. C. Miller (Westinghouse Electric Corp. , Re- 
search Laboratories, Pittsburgh, Pa.). 

Applied Physics Letters, vol. 3, Nov. 1, 1963, p. 162, 163. 

Experimental investigation of the effects of uniaxial strain on 
GaAs laser diodes, in order to construct a readily tunable laser. 

The diodes were prepared by diffusing Zn in GaAs with 10 18 Te 
atoms/cm 3 . The diodes were placed in an apparatus that allowed 
forces to be applied perpendicular to Kovar plates while the diode 
was maintained at 77®K. When the diode was operated as a laser, the 
output jumped from one mode to another as the pressure was in- 
creased, in a fashion similar to that observed with hydrostatic pres- 
sure. The laser threshold current always decreased upon the appli- 
cation of uniaxial pressure, which is explained by assuming that the 
application of a uniaxial strain normal to the plane of the junction in- 
creases the probability of spontaneous emission of photons in a direc- 
tion parallel to the plane of the junction and decreases the probability 
in the direction perpendicular to the junction. 


A64-13355 

MULTIMODE OSCILLATION OF THE RUBY LASER NEAR 
THRESHOLD. 

Milton Birnbaum and Tom L. Stocker (Aerospace Corp. , El 
Segundo, Calif.). 

Applied Physics Letters, vol. 3, Nov. 1, 1963, p. 164-166. 

Contract No. AF 04(695)-169. 

Experimental investigation which lends strong support to the hy- 
pothesis that multimode operation of ruby and other solid-state lasers 
is due to the nonuniform spatial distribution of the excited ions, which 
provides a nonlinear coupling between the various modes. A 7. 5 -cm 
long and 0. 63-mm-diam. ruby rod with Cr +3 concentration of 0. 04%. 

0 -degree orientation, and ends flat to quarter -wave and parallel to 
6 sec of arc, was employed. The ruby was operated at room tem- 
perature about 1 to 3% above threshold with an elliptical cylinder re- 
flector. Beats are observed at 1.1, 2.2, 3.3, 4.4, and 5.5 Gc, in 
good agreement with the theoretical estimates. 


A64-13363 

EXCITATION MECHANISMS AND CURRENT DEPENDENCE OF 
POPULATION INVERSION IN He-Ne LASERS. 

A. D. White and E. I. Gordon (Bell Telephone Laboratories, Inc., 
Murray Hill, N. J. ). 

Applied Physics Letters, vol. 3, Dec. I, 1963, .p. 197-199. 

■Consideration of the results of spectral measurements of the spon- 
taneous light intensity emitted from dc -excited He-Ne gas laser tubes, 
as a function of discharge current. These measurements! in conjunc- 
tion with measurements of the He metastable density, were used to 
explicate the role played by various discharge mechanisms in the cre- 
ation of inverted populations in the He-Ne system. The spectral in- 
tensity measurements consisted in plotting on an x-y recorder the cur- 
rent and radial dependence of the Ne and He emission lines observed 
from the end and side of a short discharge tube, with a Jarrell-Ash 
1/2-m Ebert Monochromator. 


A64-13364 

SIMILARITY LAWS FOR THE EFFECTS OF PRESSURE AND DIS- 
CHARGE DIAMETER ON GAIN OF He-Ne LASERS. 

E. I. Gordon and A. D. White (Bell Telephone Laboratories, Inc., 
Murray Hill, N. J. ). 

Applied Physics Letters, vol. 3, Dec. 1 , *1963, p. 199-201. 
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Consideration of the basic excitation mechanisms leading to in- 
version in the He-Ne gas laser operating at 6328 A and 3.39^, in 
order to predict the behavior of the medium with changes in the di- 
ameter of cylindrical discharge tubes with circular cross sections. 
Similarity laws are considered for the behavior of the medium with 
respect to gain, discharge voltage, optimum discharge, and current 
{electron density). 


A64-13365 

RUBY LASER GIANT -PULSE GENERATION BY GAIN-SWITCHING. 
E. R. Peressini (Aerospace Corp. , El Segundo, Calif.). 

Applied Physics Letters, vol. 3, Dec. 1, 1963, p. 203-205. 

Contract No. AF 04(695)-269. 

Description of a method for generating ruby laser giant-pulses 
without using polarizers or external reflectors. The nonlinear de- 
pendence of the threshold pump energy on crystal length is exploited 
as the controlling parameter. The gain-switching scheme, which 
switches additional gain into the circuit, operates by switching two 
90 -degree rods, each of which is too short to oscillate independently, 
together to form a long rod in which threshold can be reached. The 
quantitative dependence of the pump energy on crystal length is ana- 
lyzed to show that this objective can be attained. Briefly described 
is a giant -pulse apparatus constructed with two 7. 5 -cm Kemlite 
Z3H20 flash tubes used in elliptical cylinder configurations. 


A64-13367 

ION ENERGIES PRODUCED BY LASER GIANT PULSE. 

William I. Linlor (Hughes Aircraft Co., Research Laboratories, 
Malibu, Calif. ). 

Applied Physics Letters, vol. 3, Dec. 1, 1963, p. 210, 211. 

Description of the production of ion energies of about 1, 000 ev 
by the action of a single giant pulse from a ruby laser. The delivered 
energy was about 0. 2 joule in a pulse having full width at half maxi- 
mum of about 40 nanosec. The peak power was 5.4 Mw. Energy was 
determined by the time of flight of the ions over a path of 4. 3 cm, 
and ranged from 0.5 jisec for carbon to 1. 2 ^sec for lead. The tar- 
gets were in a system of 10-6 t orr. Targets used include C, A1 , Au, 
and Ti plasmas. The most successful experiments were with targets 
of aluminum and gold foils, the thicknesses of which respectively 
were 1. 8 x 10-4 and 1. 6 x 10“ 4 gm/crn^. It is found that the ion energy 
measured by a fore collector is very nearly the same whether a sin- 
gle foil or a thick sheet is the target. After the laser burst, the sin- 
gle foil required about 0. 3ji sec for the heat to penetrate the full foil 
thickness . 


A 64-13364 

DEPENDENCE OF POWER OUTPUT OF A GAS LASER ON THE 
LENGTH AND RATE OF EXCITATION OF THE DISCHARGE. 

J. A. White (National Bureau of Standards, Washington, D. C. ). 
Applied Physics Letters, vol. 3, Oct. 1, 1963, p. 107-109. 

Analytic investigation of the characteristic features of the gas 
laser output to be expected when the frequencies of oscillation are 
sufficiently far apart that interactions between the different modes 
can be neglected. It is assumed that the resonant frequencies of 
these modes are all displaced from the atomic frequency by at least 
a natural atomic linewidth, so that only those atoms moving fast 
enough along the axis of the cavity for there to be a Doppler shift 
of this mgnitude will interact appreciably with the radiation. It is 
shown that the number of photons in an isolated mode increases high 
above threshold as the square of the rate of excitation. The results 
are compared to those of White, Gordon, and Rigden. 


A 64-13371 

REVERSE PHOTOELECTRIC EFFECT AND POSITIVE ION EMIS- 
SION CAUSED BY Nd- IN -GLASS LASER RADIATION. 

David Lichtman and J. F. Ready (Honeywell Research Center, 
Hopkins, Minn. ). 

Applied Physics Letters, vol. 3, Oct. 1, 1963, p. 115, 116. 

Brief description of a reverse photoelectric effect caused by 
photons emitted from a heated target illuminated by laser radiation. 


The target materials were tungsten and "Dag "-coated metal. Two 
different types of spikes are apparent in the output - sharp spikes 
of current synchronous with the laser spikes, and broader peaks 
of current with smaller amplitude, that are delayed relative to the 
laser spikes. The sharp spikes are interpreted as the reverse 
photoelectric effect, and the broader spikes as positive ion collection. 


A64-13372 

STIMULATED EMISSION IN RARE-EARTH CHELATE (EUROPIUM 
BENZOYLACETONATE) IN A CAPILLARY TUBE. 

Erhard J. Schimitschek (U.S. Navy, Electronics Laboratory, San 
Diego, Calif. ). 

Applied Physics Letters, vol. 3, Oct. 1, 1963, p. 117, 118. 

Experimental investigation of the conditions for laser action 
in europium benzoy lacetonate (EuB), using a 10' 2 -molar alcoholic 
solution prepared with piperidine and contained in a capillary quartz 
tube . 08 cm in diameter and 5 cm long. Nearly confocal, movable 
mirrors in contact with the liquid provided the necessary feedback 
and prevented the formation of bubbles in the laser path when cooled 
to low temperatures. Laser action was achieved with dielectric as 
well as silver coatings on the mirrors. 


A64-13373 

PLASMA REFRACTIVE INDEX BY A LASER PHASE MEASUREMENT. 
J. B. Gerardo and J. T. Verdeyen (Illinois, University, Urbana, 

111 . ). 

Applied Physics Letters, vol. 3, Oct, 1, 1963, p. 121-123. 

Contract No. SC 87232. 

Description of a technique for using lasers as a source for 
interferometers employed in plasma diagnostics. The output from 
one end of a laser is sent through a plasma and reflected back onto 
itself by a spherical mirror. If the plasma density changes with 
time, a sequence of resonances at the laser frequency will be ex- 
cited in the laser cavity. Since the phase of the signal fed back to 
the laser depends on the proximity to resonance, the laser output 
will vary, attaining an extreme value each time when the cavity is 
swept through a resonance. Typical experimental results are pre- 
sented which clearly show the amplitude variation of the laser 
output. 


A 64- 1343 2 

ELECTRONIC AND MUTUAL COMPONENTS OF STIMULATE^ 
EMISSION IN LASERS. 

G. F. Lewin (Brunei College, Physics Dept., London, England). 
Journal of Electronics and Control, First Series, vol. 16, Jan. 

1964, p. 21-28. 10 refs. 

Evaluation of the perturbation energy between the magnetic 
field of incident electromagnetic radiation and a laser electron. It 
is shown that the energy is small. A wave -mechanical treatment 
of laser action is given for the electric field perturbation, and, 
from this, an expression is obtained for the emission or negative 
absorption coefficient which is in agreement with the calculation of 
Karplus and Schwinger (1948), based on matrix mechanics. Evalua- 
tion of this component for the n = 2, 1 = 1, m = 0, and n = 3 , 1=0, 
m = 0 levels of a hydrogen-like atom leads to a simple relation 
between emission coefficient and wavelength. The emission coef- 
ficient is inversely proportional to wavelength, bandwidth, and the 
atomic number squared, for given initial numbers of atoms in the 
two levels . 


A64-13434 

LASER INDUCED ELECTRON EMISSION FROM TUNGSTEN 
POINTS. 

A. J. Alcock, M. Iannuzzi, H. Motz, and D. Walsh (Oxford Univer- 
sity, Engineering Laboratory, Oxford, England). 

Journal of Electronics and Control, First Series , vol. 16, Jan. 

1964, p. 75-77. 

USAF-supported research. 
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Observations of laser induced emission from a tungsten point 
that appears to have two distinct ranges of rise and decay time. 
Described is the experimental arrangement used, which enabled 
emission rise and decay times of order 10"^ sec to be observed. 
Reproduced in a figure is a trace showing the emission which occurs 
several tens of microseconds after the laser oscillations commence. 
The resulting current pulses appear to be thermionic in character, 
the peaks being delayed by a fraction of a microsecond, and the decay 
time constant being around 2-3 microseconds. In this case the input 
energy to the flashtube was 64% above the laser threshold. The fol- 
lowing is pointed out: (1) although some traces show a delay consis- 
tent with Ready’s calculations, others show extremely fast recovery, 
and the emission follows the laser pulses almost faithfully; (2) the 
emission seems to miss some laser pulses. This might occur for 
modes which do not focus on the point. 


A 64-13469 

LASERS - ANEW TECHNOLOGY. 

Ellery P. Snyder (Perkin-Elmer Corp., Norwalk, Conn.). 

Space Dimensions , vol. 1, Oct. 1963, p. 10-13. 

Discussion of laser characteristics which make them suitable 
for air navigation and flight safety applications. Uses of the co- 
herent, narrow-beam, monochromatic, high energy-density, plane 
polarized laser beams for navigation, communications, surveillance, 
altitude measurement, and collision avoidance are noted. Briefly 
considered is a precision CW optical radar system, PIRT, which 
has been designed for the determination of missile trajectories. 

The system is similar to a radar, with the laser replacing high- 
powered RF amplifiers and the optical systems replacing radar 
antennas. A TV camera and other subsidiary optical systems are 
used for target acquisition. 


A64-13328 

QUANTUM-THEORETICAL COMPARISON OF NONLINEAR SUSCEPTI 
BILITIES IN PARAMETRIC MEDIA, LASERS, AND RAMAN LASERS. 
N. Bloembergen and Y. R. Shen {Harvard University, Dept, of En- 
gineering and Applied Physics, Cambridge, Mass.). 

Physical Review, 2nd Series, vol. 133, Jan. 6, 1964, p. 37-49. 36 refs. 
Navy - Army- USAF-AR PA -supported research. 

Description, by the density matrix method, of the steady-state 
response of a nonlinear medium to several simultaneously applied 
monochromatic electromagnetic fields. A Fourier series expansion 
in terms of ascending powers of the amplitudes of the applied fields 
is especially useful to describe the parametric response in spectral 
regions, where the absorption is small. As the resonances of the 
material system are approached, the general formalism exhibits 
the mixture and interference between parametric processes and sin- 
gle- and multiple -photon absorption and emission processes. Pre- 
viously discussed examples of the two-level and three-level system 
are generalized. The reaction of the general nonlinear medium on 
the electromagnetic fields is incorporated. It is noted that joint 
equations of the dynamical variables of the modes and the density 
matrix elements of the general nonlinear medium can be written 
down, although explicit steady-state solutions require the retention 
of only a few terms in a Fourier series expansion, truncation of 
nonresonant terms, and other approximations. 


A64-13531 

INTERACTION OF OPTICAL AND INFRARED RADIATION WITH 
METASTABLE HYDROGEN ATOMS. 

Wolfgang Zernik (Radio Corporation of America, Plasma and Space 
Applied Physics, Princeton, N. J. ). 

Physical Review, 2nd Series , vol. 133, Jan. 6, 1964, p. 117-120. 

Discussion of the theory of the quenching of the metastable 2S 
state of atomic hydrogen by means of optical radiation, for example, 
by the light from a ruby laser. The case discussed is that for which 
the incident intensity is sufficiently weak for the usual quantum -elec - 
trodynamical perturbation theory to be valid. A procedure devel- 
oped by Schwartz and others is used to carry out the sum over inter- 
mediate states without explicit enumeration. The results are given 
for a range of incident wavelengths from 5000 A to SOjj. For unpolar- 
ized light from a ruby laser (6934 A), the total cross section for 
quenching is found to be 6 q =1. 27xl0 _ ^^ cm^. The cross section 


for coherent scattering has also been calculated for the same range 
of wavelengths; for ruby laser light, the total cross section for scat- 
tering is found to be 5 S =1. 03 x 10’^ 3 cm^. 


A 64-13593 

DESIGNING LASERS WITH PUMP-POWER CHARTS. 

Robert A. Kaplan (Wheeler Laboratories, Great Neck, N. Y. ). 
Electronic s , vol. 36, Dec. 27, 1963, p. 23-28. 

Description of a graphical method, using pump-power charts, 
which relates pump power, wavelength, and propagation direction 
of a laser. As a first step, the modes of the resonator are plotted 
on a mode chart in terms of the direction of propagation and of the 
resonant wavelength of the plane waves comprising those modes. 

The relations between threshold pump power and these factors ap- 
pear as contours on the chart, forming the pump-power chart. This 
chart permits the determination of laser oscillation modes at a given 
pump level in terms of wavelength and direction of propagation, and, 
thereby, permits the determination of the frequency and angular 
spectra of the emitted radiation. In particular, the total bandwidth 
of the laser output may be obtained directly. 


A64-13637 

ULTRAHIGH -SPEED PHOTOGRAPHY. 

Kenneth R. Coleman (Atomic Weapons Research Establishment, 
Harwell, Berks. , England). 

International Science and Technology , Jan. 1964, p. 40-44, 47, 50, 
51. 

Discussion of ultrahigh- speed photography, in which exposure 
times range from less than 50 microseconds to as short as a few 
nanoseconds. High-speed phenomena such as flow in chemical 
plants, the dynamics of stress- strain, and the rotation of a pinch of 
plasma, become the camera’s targets. It is noted that an object 
can be lit briefly by extremely bright sparks or high -intensity gas 
discharges, but the self-illumination of a hot flame requires a 
laser flash to produce a meaningful photographic record. Records 
are frames or streaks of data. One of the biggest problems in 
photography is the investigation of an object surrounded by a medium 
which scatters for some reason. The best optical solution, so far, 
brings together several of the techniques of high-speed photography. 
The light source is a laser; the camera is an image tube because 
it is sensitive and has an exposure time of the same order as the 
light pulse. 


A64-13663 

SIGNAL DETECTION WITH A LASER AMPLIFIER. 

Herbert A. Steinberg (Technical Research Group, Inc., Syosset, 

N. Y. ). 

IEEE, Proceedings , vol. 52, Jan. 1964, p. 28-32. 

Contract No. AF 49(6 38) -67 3. 

Study of the possible application of a pulsed laser radar, which 
uses a quantum detector followed by a threshold discriminator, for 
signal detection. The value of preceding the detector with a laser 
amplifier is discussed. The analysis shows that, under certain speci- 
fied conditions, a laser amplifier is a definite asset to the system; 
under others, its use results in no enhancements, and may even have 
a degrading effect on system performance. The exact distribution 
of the input to the threshold discriminator of the noise and of the sig- 
nal is calculated on the assumption that the Lower state population of 
the amplifier is empty. 


A64-13670 

EXPERIMENT ON QUASI -FUND AMENT AL MODE OSCILLATION 
OF RUBY LASER. 

Yasuharu Suematsu and Kenichi Iga (Tokyo Institute of Technology, 
Tokyo, Japan). 

IEEE, Proceedings, vol. 52, Jan. 1964, p. 87, 88. 

Measurement of the radiation angles of the output light associ- 
ated with a ruby rod with dielectric multilayer plane reflectors on 
the whole area at both ends of the rod. The results are compared 
with the calculated values using relations between a radiation angle 
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and the pumping energy of a ruby laser. Transverse fundamental 
mode oscillations are obtained by restricting the diameter of one of 
the reflectors within approximately one order smaller than that of 
the rod. 


A64-13671 

LASER EMISSION FROM A MOVING RUBY ROD. 

J. Free and A. Korpel (Zenith Radio Corp. , Chicago, 111.). 

IEEE, Proceedings, vol. 52, Jan. 1964, p. 90. 

Study of laser emission from a moving ruby rod by using station- 
ary mirrors and moving the ruby through the standing -wave pattern 
at such a rate that each point in the ruby passes several standing- 
wave axial nodes during buildup of individual laser pulses. Typical 
laser outputs in the absence of movement and at velocities around 
0.4 m/sec are graphically illustrated. It is found that the output from 
a moving ruby rod is far more regular. 


A64-13672 

SILICON CARBIDE DIODE "LASER." 

R. N. Hall (General Electric Co., Research Laboratory, 
Schenectady, N.Y.). 

IEEE, Proceedings, vol. 52, Jan. 1964, p. 91. 

Contract No. AF 19(628) -329. 

Discussion of the junction luminescence from SiC diodes which 
has been interpreted as evidence for stimulated emission and for the 
generation of coherent light. It is pointed out that: (1) the evidence 

for coherence and stimulated emission is inconclusive; (2) the possi- 
bility that stimulated emission is involved in these experiments is 
ruled out by theoretical considerations; and (3) the data can be ex- 
plained in terms of the presently known properties of SiC as being 
due to the spontaneous recombination of bound excitations. 


A64-13673 

MAGNETIC TUNING OF CW InSb DIODE LASER. 

R. J. Phelan, Jr. and R. H. Rediker* (Massachusetts Institute of 
Technology, Lincoln Laboratory, Lexington, Mass.). 

IEEE, Proceedings , vol. 52, Jan. 1964, p. 91, 92. 

USAF-supported research. 

Discussion of the operation of forward biased InSb diodes as 
CW lasers, and of changing the emission wavelength in steps of 50 JL 
from one cavity mode to an adjacent one by applying incremental 
steps of magnetic fields of less than 600 gauss. Spectra of CW emis- 
sion from InSb diode laser at 2°K and 1 a dc forward current are in- 
cluded. It is shown that the emission wavelength is tuned from one 
cavity mode to an adjacent one by varying the magnetic field by less 
than 600 gauss. 


A64-13674 

PROPOSED GEOMETRY FOR OBTAINING A MORE HIGHLY COL- 
LIMATED LIGHT BEAM OF GREATER INTENSITY FROM GaAs 
LASERS. 

F rancis Harper (Sandia Corp. , Sandia Base, Albuquerque, N. M. ). 
IEEE, Proceedings, vol. 52, Jan. 1964, p. 92, 93. 

Presentation of a method for obtaining the emitted light in one 
central beam of maximum intensity. It is shown that the proposed 
slight modification of the geometry of existing GaAs diode lasers 
will eliminate the umlesirrd modes and should result in a single, 
more highly collimated and highly polarized central beam of greater 
intensity, it is also proposed that the elimination of the undesired 
mode may lead to stimulated emission at a lower threshold. 


A64-13675 

A HIGH REPETITION RATE LASER SYSTEM. 

W. T. Has well, III, J. S. Hitt, and J. M. Feldman (Carnegie Insti- 
tute of Technology. Pittsburgh, Pa.). 

IEEE, Proceedings , vol. 52, Jan. 1964, p. 93. 

Brief description of an ambient -cooled laser system which has 
been successfully operated at an average output power of thirty 
watts by the use of an electrodeless discharge in argon. The low 


temperature of the discharge tube which dissipates about 3 kw indi- 
cates that this type of discharge is considerably more efficient in 
conve rting the input energy into optical radiation than the convention- 
al arc discharge lamps. 


A64-13677 

OPTICALLY -INDUCED ULTRASONIC WAVES IN TRANSPARENT 
DIELECTRICS. 

A. J. DeMaria (United Aircraft Corp., Research Laboratories, 

East Hartford , Conn.). 

IEEE, Proceedings, vol. 52, Jan. 1964, p. 96, 97. 

Study of the mechanism involved in the optical generation of elas- 
tic waves in transparent dielectrics. The following two hypotheses 
are postulated to account for the launching of the acoustic distur- 
bances by the laser's pulsating radiant energy: (1) thermal expan- 

sion resulting from heating produced by the absorption of the laser's 
radiant energy, and (2) forces predicted by classical electromagnetic 
theory which are proportional to the gradient of the field-energy 
density. 


A64.13793 

LASER MISSILE TRACKER. 

Ellery P. Snyder (Perkin-Elmer Corp., Norwalk. Conn.). 
Ordnance , vol. 48, Jan. -Feb. 1964, p. 447, 448. 

Brief description of requirements of a modulated -powe r con- 
tinuous-wave optical system for tracking the target, measuring 
elevation and azimuth angles and range, and sending and recording 
data. It is designed to measure the position of a rocket or missile 
at very high accuracies from launch to 50, 000 ft. 


A64-13902 

GASEOUS AND CRYSTAL MASERS FOR MICROWAVES [GAS- 
FORM1GE UND KRIST ALLINE MOLEKU LARSTR AHLER FUR 
MIKROWELLENj. 

Emil C. Metschl (Verein Deutscher Ingenieure, Siemens und Halski 
AG, Wfernerwerk fur Bauele rnente , Munich, Germany). 

VDI Zeitschrift , vol. 105, Dec. 1963, p. 1719-1725. 35 r els. 

In German . 

Consideration of the principles and applications of the genera- 
tion and amplification of microwaves by means of controlled varia- 
tions of molecular and atomic energy states in gases and solids. 
These masers, which arc suited to amplify very small power 
because of the almost entire lack of thermal background noise, are 
employed in radio telescopes to observe distant radio stars, and m 
such astronautical equipment as radios tor satellite communica- 
tions . 


A64-14048 

SHOCK WAVES IN XENON FLASHTUBES AND TUBE DETERIORA- 
TION. 

Kenneth R. Lang and Frank S. Barnes (Colorado, University, Dept, 
of Electrical Engineering, Boulder, Colo.). 

( American Phy s ic a 1 Sue iety , Division of High - Po lyrne r Physics , 

Meet ing, St. Louis, Mo. , Mar. 25-28, 19o 3. 1 

Journal of Applied Physics , vol. 35, Jan. 1964, p. 107-110. 

Research supported by NSF, NBS, and the Minneapolis -Honeywell 
Co. 

Experimental investigation of the shock waves in a xenon Bash- 
tube at laser pumping energies, and of their effect on tube deteriora- 
tion. lhe plasma discharge was investigated by taking high-speed 
image converter and streak photographs ol the discharges and by 
measuring the relative shock amplitude at the tube walls with a 
piezoelectric transducer. The velocity of the luminous boundary 
of the plasma discharge was proportional to tin 1 input energy in the 
range from 60 to 500 joule and varied from ‘10 to l U10 m/sec. 1 he 
luminous boundary velocity remained constant for pressures 1 rum 
100 to 1, 500 turr. The relative shock amplitude measured by the 
electromechanical transducer was independent ol the tube diameter 
up to IT mm, itw reused linearis with the input energy, and ini reaseti 
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with gas pressure. Shock data were correlated with efficiency 
measurements to determine optimum tube and operational parame- 
ters. The microscopic effects of the shock wave upon the tube wall 
indicated that the prestressing in compression of the exterior sur- 
faces of the glass wall would yield a stronger flashtube capable of 
higher intensities. 


A64-14050 

MULTIPLE PROBE MEASUREMENTS IN HIGH-FREQUENCY 
PLASMA LASERS. 

Sol Aisenberg (Raytheon Co. . Research Div. . Waltham, Mass.). 
(American Physical Society, Division of High-Polymer Physics , 
Meeting, St. Louis, Mo., Mar. 25-28, 1963.) 

Journal of Applied Physics , vol. 35, Jan. 1964, p. 130-134. 14 refs. 

Description of a multiple probe technique for the accurate 
measurement of the retarding potential characteristics of probes 
in HF .electrodeless plasmas. The assumptions , advantages, and 
limitations of earlier multiple probe methods are discussed. In 
the new technique a small probe is used for the actual measurement 
•of the probe current. A large area probe is used to drive the 
plasma or to anchor the plasma if the current measuring probe 
itself is driven. In order to reduce the plasma disturbance due 
to the large driving probe, it is located far from the first probe. 

A third probe located near the first is used to correct for changes 
of plasma potential reference. A circuit diagram of the probe 
method is presented. It is seen that the technique allows the 
complete probe characteristic to be traced rapidly. F rom the 
retarding potential characteristic for the electrons, the electron 
temperature and density can be determined for the low-energy 
electrons, together with the electron energy distribution function. 


A64-14055 

INTERNAL SECOND -HARMONIC GENERATION IN GALLIUM 
ARSENIDE LASERS. 

L. D. Malmstrom, J. J. Schlickman, and R. H. Kingston (Massa- 
chusetts Institute of Technology, Lincoln Laboratory. Lexington, 
Mass. ). 

(American Physical Society, Division of High- Polymer Physics, 
Meeting, St. Louis, Mo., Mar. 25-28, 1963.) 

Journal of Applied Physics , vol. 35, Jan. 1964, p. 248, 249. 

Description of observations of second -harmonic radiation self- 
induced in a gallium arsenide laser by the intense electric fields 
at the junction when operating at 0.846pt. The samples were 
rectangular parallelepipeds approximately 0, 5 mm and 2 mm long, 
with the square faces being cleaved surfaces. The lasers were 
operated at liquid -nitrogen temperature and yielded peak pulse 
powers up to 20 watt at 100 amp with a pulse width of 5y sec and a 
repetition rate of 13 cps . The nonlinear susceptibility of gallium 
arsenide is estimated for the second -harmonic process at 0.846 ^. 

It is shown that, if the fundamental electric field distribution is 
assumed uniform throughout the diode, then the second -harmonic 
power is dissipated in the ratio of the diode length to the skin depth. 


A64-14056 

DEPENDENCE OF THE OPTICAL-MASER THRESHOLD ON 
NEODYMIUM CONCENTRATION IN SODIUM-COMPENSATED 
CALCIUM TUNGSTATE. 

A. E. Paladino, B.D. Roiter, and G. deMars (Raytheon Co. , 
Research Div., Waltham, Mass.). 

(American Physical Society, Division of High-Polymer Physics, 

Me etin g, St. Louis, Mo., Mar. 25-28, 1963.) 

Journal of Applied Physics , vol. 35, Jan. 1964, p.249, 250. 

Description of the preparation and evaluation of CaW 04 :Nd 
crystals for application in continuously operating solid-state 
masers. Samples of the crystals in the form of rods approximate- 
ly 5 cm long by 2.5 to 3.2 mm in diameter were fabricated to 
determine the threshold of laser oscillation. The dependence of 
the threshold on the nominal neodymium concentration is plotted. 

It is found that the threshold decreases with increasing neodymium 
concentration up to a point somewhere between one and two per cent. 


A64-14088 

PROPERTIES OF LASER RESONATORS GIVING UNIPHASE WAVE 
FRONTS. 

Arnold L. Bloom. 

Spectra-Physics^Laser Technical Bulletin, no. 2, Aug. 1963. 7 p. 

Discussion of the properties of the hemispherical and other 
resonators designed specifically for production of uniphase wave 
fronts, and comparison of the advantages and disadvantages of 
various types that may be used for this purpose. It is noted that, 
for most applications, the hemispherical resonator is preferred 
because adjustments for a stable uniphase wave front are easily 
made, and because angular alignment of mirrors is not critical. 

Its only disadvantage is a reduction of output power resulting from 
the fact that only about one -third the volume of a cylindrical tube 
is filled with the laser mode. For applications requiring the ab- 
solute maximum of power, the large-radius mirror configuration 
is to be preferred, but then the user has no control over the cavity 
mode dimension and the effects of optical perturbations within the 
cavity upon the mode. Where high gain requirements dictate a very 
small tube diameter, the confocal resonator may be used. 


A64-14089 

OPTICAL PROPERTIES OF LASERS AS COMPARED TO CON- 
VENTIONAL RADIATORS. 

Robert C. Rempel. 

Spectra-Physics Laser Technical Bulletin, no. 1, June 1963. 10 p. 

Comparison of the properties of coherent laser radiation with 
those of conventional incoherent radiation in a variety of optical 
applications. Quantitative calculations are made which show that, 
in the case of focal plane illumination, the intensity from typical 
laser radiation is 4 to 5 orders of magnitude greater than the in- 
tensity from the most intense incoherent source. When used in 
coherent optical data processing systems, the laser provides an 
increase in optical power relative to the incoherent source in the 
range 2 to 4 orders of magnitude for one-dimensional data process- 
ing, and in the range 5 to 9 orders of magnitude for two-dimensional 
data processing. For interferometric testing of optical surfaces 
with close spacing, in either the real or image sense, between the 
surfaces being compared, the mercury arc lamp is shown to have 
about 25 times greater intensity than the laser. Here the advan- 
tage to the laser is that the long coherence eliminates any neces- 
sity for compensating plates. It is shown that, in a large number 
of applications, the use of a laser will yield an increase of many 
orders of magnitude in useful intensify relative to that obtainable 
from an incoherent radiator. 


A64-14136 

EXISTENCE OF EIGENVALUES OF A CLASS OF INTEGRAL 
EQUATIONS ARISING IN LASER THEORY. 

D. J. Newman (Bell Telephone Laboratories, Inc. , Murray Hill, 

N. J. ; Yeshiva University, New York, N. Y. ) and S. P. Morgan 
(Bell Telephone Laboratories, Inc., Murray Hill, N. J. }. 

Bell System Technical Journal , vol. 43, Jan. 1964, p. 113-126. 

Discussion of proof that it is possible to pick one eigenvalue 
from a set of eigenvalues in such a way that the resulting sequence 
of numbers has a nonzero limit point. Details of the argument are 
given in a series of lemmas. The proof of the main theorem is 
also given. For a gas laser with finite (not strip) mirrors of ar- 
bitrary, dissimilar shape and size, the integral equation still has 
a complex symmetric kernel, although the domain of integration 
is two-dimensional and the kernel is more complicated than that 
of Fox and Li. 


A 64-1 4138 

MATCHING OF OPTICAL MODES. 

H. Kogelnik. 

Bell System Technical Journal, vol. 43, Jan. 1964, p. 334-337. 

Experimental study of the light beam from a He-Ne gas laser 
oscillating in a fundamental mode at X = 0. 63 micron. Presented 
are simple matching formulas, and a matching experiment is de- 
scribed for illustration. 


87 


A64-1 4260 


A 64-14260 

EXFOCAL PUMPING OF OPTICAL MASERS IN ELLIPTICAL 
MIRRORS. 

Dieter Roess {Siemens and Halske AG, Central Laboratories, 
Munich, Germany). 

Applied Optics , vol. 3, Feb. 1964, p. 259-265. 11 refs. 

Demonstration that an efficiency near unity can be achieved in 
optical pumping devices for lasers, where unabsorbed light is 
refocused at the light source, leading to multiple passes of pumping 
energy through source and laser. In properly dimensioned elliptical 
mirrors this can, in principle, be done by placing source and laser 
outside of the focal points. Furthermore, in these "exfocal" 
elliptical designs the light density of the source is transformed into 
the laser at a ratio of 1:1, resulting in very low-threshold energies. 
The lowest value observed for ruby lasers up to 7. 6 cm in length 
was 50 W - sec at room temperature in a rotational-ellipsoidal 
mirror where the axis of source and laser are oriented in the ro- 
tational axis of the ellipsoid, while their lengths are equal to the 
distance between focus and wall. Alternative designs are exfocal 
elliptical and circular cylinders. In exfocal ellipsoids the pump 
light distribution is of exactly rotational symmetry which leads to 
symmetrical absorption of pumping light in the laser. As a result, 
quasi -periodic relaxation oscillations of SODO-jisec duration and a 
component of continuous emission have been observed at room 
temperature with 300 W-sec pumping energy. 


A64-14271 

PULSED LASER BEAM PICTURES. 

Raymond Jeanes, Jr. (Tufts University, Medford, Mass. ). 

Applied Optics , vol. 3, Feb. 1964, p. 318. 

AEC-supported research. 

Brief description of a quick and accurate method for determining 
the laser beam size and location using ordinary carbon paper. The 
method is useful in aligning the laser with bolometers and other 
devices where the beam must enter an aperture which is approxi- 
mately the same size as the beam. Other advantages of the method 
include the ability to take "pictures" without darkening the room, 
and the small expense involved. 


A64-14S51 

SEMICONDUCTOR LASERS. 

T. M. Quist, 

International Science and Technology , Feb. 1964, p. 80-86, 88, 

114, 116. 

Description of the latest version of the semiconductor laser. 

Its coherent beam can be tailored to any wavelength from the mid- 
infrared to the visible. The physical principles of semiconductor 
lasers are the same as in other lasers. However, the device itself 
is vastly different: it is small, a self-contained unit needing only 
a current to produce the coherent beam. The amplitude of the beam 
can be modulated by modulating the current. The semiconductor 
material is gallium arsenide phosphide, a direct gap material, 
where by recombination of holes and electrons a photon is emitted. 
The most important feature of the device is the possibility of 
generation of an infinite variety of wavelengths by varying the 
iitgredients in the semiconductor. 


A64-14797 

DESIGN CONSIDERATIONS FOR LASER PULSE AMPLIFIERS. 

A. E. Siegman (Stanford Univer sity, Stanford Electronics Laborato- 
ries, Stanford. Calif, ). 

Journal of Applied Physics , vol. 35, Feb. 1964, p. 460. 

Brief consideration of various alternative forms in which can 
be written the author’s results from a previous study concerning 
the time varying amplification of a pulse of radiation passing 
through an idealized laser amplifier, neglecting pumping during 
the passage of the pulse. One form in which the results are written 
shows that the gain experienced by an increment of input P (t)dt 
arriving at time t depends only on the initial gain and on the in- 
tegrated input pulse energy up to the time compared to the available 
energy. Another form is useful because it permits direct calcula- 
tion of the input pulse shape required to obtain a specified output 
pulse shape. 


A64-14808 

ZEEMAN AND COHERENCE EFFECTS IN THE He-Ne LASER. 

W. Culshaw and J. Kannelaud (Lockheed Aircraft Corp. , Lockheed 
Missiles and Space Co., Research Laboratories, Palo Alto, Calif.). 
Physical Review, 2nd Series , vol. 133, Feb. 3, 1964, p. A691-A704. 
36 refs . 

Research supported by the Lockheed Independent Research Program. 

Investigation of the influence of the Zeeman effect upon He-Ne- 
laser transition at X a 1.153 ij , using both planar- and bonfocal -type 
resonators. For Zeeman level separations larger than the natural 
line widths, the specific polarizations of the Zeeman transitions for 
the appropriate geometry are observed in the planar laser. Low- 
frequency splittings of axial resonances are found to occur, which 
are associated with anomalous dispersion effects, and the polar- 
ization of which is either linear, circular, or orthogonal. At 
magnetic -field values for which the Zeeman levels overlap, coherence 
effects in the induced radiation are made evident by the disappearance 
of such low-frequency beats and by changes in these polarizations. 
These findings are discussed on the basis of the theory of the de- 
polarization of resonance radiation by magnetic fields, as well as of 
time -dependent perturbation methods. For a symmetrical location 
of the axial resonance within the Doppler -b roadened line, linear 
polarization is predicted for axial magnetic fields for which the 
states overlap. Some experimental verification is presented. 

Related effects are found to occur in the confocal laser, where the 
Brewster angle windows determine the polarization. 


A64-14809 

INTERACTION OF INTENSE LASER BEAMS WITH ELECTRONS. 
Lowell S. Brown and T. W. B. Kibble (London, University, Imperial 
College of Science and Technology, Dept, of Physics, London, 
England). 

Physical Review, 2nd Series , vol. 133, Feb. 3, 1964, p. A705-A719. 
18 refs . 

USAF-supported research. 

Discussion of the interaction of an intense coherent photon beam 
with free electrons, treating the photon beam as a classical external 
electromagnetic field. The analysis is exact within the approximation 
of neglecting radiative corrections. It is limited to the case of a 
plane -wave field of arbitrary spectral composition and polarization 
properties. The scattering of a single photon out of a monochromatic 
beam by an isolated free electron is examined in detail, and the 
cross sections corresponding to the scattering of the various 
harmonics of the incident beam are evaluated. The cross sections 
display a complicated dependence upon the intensity of the incident 
beam. Other processes involving free electrons in the final state 
are treated briefly, and the magnitude of the effects is evaluated as 
a function of intensity. The electron Green's function and the 
vacuum-vacuum transformation function, in the presence of a 
magnetic field, are discussed in appendices. 


A64-14926 

CUTOFF FREQUENCIES OF THE DIELECTRICALLY LOADED 
COMB STRUCTURE AS USED IN TRAVELING-WAVE MASERS. 

S, E. Harris, E. O. Schulz -DuBois (Bell Telephone Laboratories, 
Inc., Murray Hill, N.J.), and R. W. DeGrasse (Microwave Elec- 
tronics Corp. , Palo Alto, Calif.). 

Bell System Technical Journal , vol. 43, Jan. 1964, p. 437-484.' 

7 refs . 

Contract No. DA 36-039-sc-85357 . 

Review of the subject of traveling -wave maser design and 
outline of an analytical design procedure. A method is derived 
for calculating the upper and lower cutoff frequencies of a comb- 
type slow-wave structure of simple geometry. It is based on the 
electromagnetic field pattern and the equivalent impedances which 
are calculated for these frequencies, both for the dielectrically 
loaded and the empty comb structure. The design procedure re- 
sulting from these calculations permits the prediction of a dielec- 
tric loading geometry that shifts the upper and lower cutoff fre- 
quency of the empty comb to new, lower values which can be arbi- 
trarily specified within certain limitations. Frequencies calculated 
by this procedure are compared with the results of measurements, 
and it is found that cutoff frequencies can be predicted to better 
than 10%. 
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A 6 4-14927 

OPTICAL MASER OSCILLATORS AND NOISE. 

Eugene I. Gordon (Bell Telephone Laboratories, Inc., Murray Hill, 
N.J.). 

Bell System Technical Journal , vol. 43, Jan. 1964, p. 507-539. 

22 refs. 

Extension of the transmission line matrix formalism useful for 
describing the transfer properties of microwave networks to the 
electromagnetic fields associated with optical masers. The spon- 
taneous emission noise of the optical maser is examined and shown 
to be amenable to a thermal description. Taking the point of view, 
well accepted at microwave frequencies, that a weakly nonlinear 
oscillator is a saturated amplifier of noise, the power and line width 
of the noise radiation emitted by the optical maser are calculated 
using the transmission line formalism. The significant parameters 
for any optical maser are shown to be the frequency, the single- 
pass gain of the maser medium, the effective mirror reflectivity 
and the population ratio. The pre -oscillation characteristics of the 
fnaser are examined and the reason for the extremely sharp oscil- 
lation threshold of the gas masers is discussed. Some observations 
concerning semiconductor optical masers are also made. 


A64-14939 

CONSIDERATIONS OF NOISE AND SCHEMES FOR ITS REDUCTION 
IN LASER AMPLIFIERS. 

H. Kogelnik (Bell Telephone Laboratories, Inc. , Murray Hill, 

N. J. ) and A. Yariv (Watkins -Johnson Co. , Palo Alto, Calif. ). 

IEEE, Proceedings, vol. 52, Feb, 1964, p. 165-172. 12 refs. 

Discussion of the radiation characteristics of noise added 
by spontaneous emission to the signal in laser amplifiers. Struc- 
tures that can reduce this noise are considered. These structures 
make use of the spatial directionality of coherent light, and consist 
of aperture stops in combination with lenses. Their ultimate per- 
formance is studied. Signal-beam configurations necessary for 
optimum signal-to -noise ratio are described. 


A64-14943 

ELECTRO -OPTIC LIGHT BEAM DEFLECTOR. 

V. J. Fowler, C. F. Buhrer, and L. R. Bloom (General Telephone 
and Electronics Laboratories. Inc., Bayside, N.Y.). 

IEEE, Proceedings , vol. 52, Feb. 1964, p. 193, 194. 

Development of a method for producing rapid deflection of 
light beams by purely electrical means. The method was laboratory 
tested and found to be applicable to a precision high-deflection-rate 
scanner for use in the acquisition and tracking of laser beams in 
optical communication and navigation systems. Deflection is ac- 
complished by passing a light beam through a refracting medium, 
in which an electric field induces a linear variation in the index of 
refraction in a direction transverse to the direction of propagation 
of the light beam. For small changes in the refractive index and 
short enough path lengths, the light travels through the structure 
in nearly horizontal lines. 


A 64-14946 

AMMONIA MASER WITH SEPARATED OSCILLATING FIELDS. 
Stephen G. Kukolich (Massachusetts Institute of Technology, 
Research Laboratory of Electronics and Dept, of Physics, Cam- 
bridge, Mass. ). 

IEEE, Proceedings , vol. 52, Feb. 1964, p. 211. 7 refs. 

Army-USAF -Navy - supported research. 

Observation of the 3-2 inversion transition in ammonia by 
means of a molecular beam maser with two microwave cavities 
separated by 36 cm. The resulting resonance shows the typical 
Ramsay shape with several peaks, the width of these peaks being 
determined by the separation of the microwave cavities. This 
device i 9 similar to the original ammonia maser in physical con- 
struction but differs in two respects: this device does not oscillate 
spontaneously; and the linewidth is much narrower, since it depends 
on the separation of the microwave cavities. Microwave power is 
injected into the. first cavity, and a microwave receiver is connected 
to the second cavity. Both cavities have open ends so that some of 
the microwave power from the first cavity is coupled into the second 
cavity. The conditions are similar to those described by Ramsey 
for resonance with separated oscillating fields, except that here the 
transition probability is not measured by deflection of the beam but 
by observing the additional power delivered to the microwave re- 
ceiver by the ammonia molecules. 


A64-14949 

DETECTION OF THE TRANSVERSE DOPPLER EFFECT WITH 
LASER LIGHT. 

Reinhold Gerharz. 

IEEE, Proceedings , vol. 52, Feb. 1964, p. 218. 

Brief consideration of the theoretical principles for testing 
tne theory of relativity with the relativistic (transverse) Doppler 
effect by means of satellite communication and orbital element 
determination employing laser techniques. The theory involves 
the application of a Lorentz transformation for obtaining a time 
correlation of two systems of reference: one being that of the 
light source in motion, the other being that of the observer. It 
is noted that a factor of two in the transverse Doppler shift can be 
gained if the satellite is equipped with directional mirrors which 
reflect the light back to the location of the emitter. 


A64-14959 

TEST OF SPECIAL RELATIVITY OR OF THE ISOTROPY OF 
SPACE BY USE OF INFRARED MASERS. 

T. S. Jaseja, A. Javan, J. Murray, and C. H. Townes (Massa- 
chusetts Institute of Technology, Carribridge, Mass.). 

Physical Review, 2nd Series , vol. 133, Mar. 2, 1964, p, A1221- 
A1225. 11 refs. 

Research supported by NASA and a Tri -Service Contract in the 
Research Laboratory of Electronics. 

The highly monochromatic frequencies of optical or infrared 
masers allow very sensitive detection of any change in the round- 
trip optical distance between two reflecting surfaces. Hence, com- 
parison of the frequencies of two masers with axes perpendicular 
to each other allows an improved experiment of the Michelson- 
Morley type, or a very precise examination of the isotropy of space 
with respect to light propagation. Two He-Ne masers were mounted 
with axes perpendicular on a rotating table carefully isolated from 
acoustical vibrations. Their frequency difference was found to be 
constant to within 30 cps over times as short as about one second, 
or to one part in 10^ of the maser frequency, which is near 3 x 10^ 
cps. Rotation of the table through 90°. produced repeatable varia- 
tions in the frequency difference of about 275 kc/sec, presumably 
because of magnetostriction in the Invar spacers due to the Earth's 
magnetic field. Examination of this variation over six consecutive 
hours shows that there was no relative variation in the maser fre- 
quencies associated with orientation of the Earth in space greater 
than about 3 kc/sec. Hence there is no anisotropy or effect of 
either drift larger than 1/1000 of the small fractional term (v/c)^ 
associated with the Earth's orbital velocity. This preliminary 
version of the experiment is more precise by a factor of about 3 
than previous Michelson-Morley experiments. There is reason to 
hope that improved versions will allow as much as 2 more orders 
of magnitude in precision, and that similar techniques will also 
yield considerably improved precision in an experiment of the 
Kennedy-Thorndike type. 


A64-14964 

DYNAMICS OF THE GIANT PULSE LASER. 

Lee M. Frantz (Space Technology Laboratories, Inc., Redondo 
Beach, Calif. ). 

Applied Optics , vol. 3, Mar. 1964, p. 417-420. 

Analytical description of the time -dependent behavior of the 
radiation buildup in a giant pulse laser, neglecting cavity losses. 
Expressions are derived for the photon density as a function of 
time, and for the delay time and the rise time of the radiation pulse. 
The curve of radiant energy density vs time is plotted for severed 
representative values of the parameters involved. 


A64-15046 

A NEW METHOD OF LASER LIGHT DOWN -CONVERSION AND 
AMPLIFICATION INTO MICROWAVES BY PARAMETRIC AM- 
PLIFIER. 

S. Saito, K. Kurokawa, J. Fujii, T. Kimura, and K. Uno (Tokyo, 
University, Institute of Industrial Science, Tokyo, Japan). 

IN: INTERNATIONAL SYMPOSIUM ON SPACE TECHNOLOGY 
AND SCIENCE, TOKYO, JAPAN, AUGUST 27-31, 1962, 4th, 
PROCEEDINGS. 

Edited by Tamiya Nomura. 

Tokyo, Japan and Rutland, Vt. , Japan Publications Trading Co. , 
1963, p. 638, 639. 
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Description of a method of laser light down- conversion and 
amplification in microwaves by a parametric amplifier with a glass 
sealed parametric diode. Two frequency-components of ruby laser- 
light are mixed in a parametric diode, and their beat frequency 
component, about 4, 000 Me in the present case, is amplified by the 
same low noise parametric amplifier. The detailed experimental 
results are presented. A semiconductor point contact was tested 
to check the possibility of detection of the microwave signal in 
laser light, with the following result: the diode, Nippon Electric 
GSB-1, silver-bonded germanium, glass - sealed, parametric type, 
was placed in a parametric amplifier and illuminated by ruby laser 
light through a hole in the cavity wall. The ruby laser, Raytheon 
model LH-1, was pumped at the level of 288 joules. The ruby 
crystal was 0.05% chromium-ion doped. The laser light was re- 
flected by a half-mirror and supplied through the hole to the diode 
without collimation or focusing. Behind the mirror, a phototube 
was placed as a light monitor. When no parametric pumping power 
was applied, only short and sparse impulses were observed. When 
the pumping power was supplied, the gain as an ordinary amplifier 
was approximately 15 db. 


A 64-15218 

SORTING OF AMMONIA MOLECULES IN A MASER. 

O. I. Mednikov and V. H. Parygin {Moscow State University, 
Physics Institute, Moscow, USSR). 

( Radiotekhnika i Elektronika, vol. 8, Apr. 1963, p. 653-658. ) 

Radio Engineering and Electronic Physics, vol. 8, Apr. 1963, 
p. 685-690. 12 refs. Translation. 

Comparison of the effectiveness of the sorting of molecules of 
ammonia in a maser with transverse and longitudinal electrostatic 
fields. Sorting systems in the form of a bifilar helix and an as- 
sembly of diaphragms are investigated theoretically and experimen- 
tally. The greatest maser power was obtained with a bifilar helix 
system. The dependence of the power generated on the length of 
the sorting system is studied for a system of diaphragms. 


A64-15240 

THE PREDICTION OF THE OPTIMUM NOISE PERFORMANCE OF 
A REFLECTION CAVITY MASER. 

C. R. Ditchfield (Ministry of Aviation, Royal Radar Establishment, 
Great Malvern, Worcs., England). 

( Symposium on Masers and Lasers, London, England, Jan. 2, 1963. ) 
Radio and Electronic Engineer , vol, 27, Feb. 1964, p. 149-152; 
Discussion, p. 152. 

Maser performance depends on the microwave circuit, on the 
total concentration of paramagnetic centers in the energy states 
used in the crystal and on the degree of inversion of population dif- 
ferences which can be obtained by pumping. At any temperature 
there will be an optimum concentration for maximum performance 
and to determine this optimum a knowledge is needed of certain 
parameters. Although some of these are difficult to measure direct- 
ly, a method is suggested which enables an adequate determination 
to be made . 


A 64-15245 

NOISE PERFORMANCE OF TRAVELING - WAVE MASERS. 

W. H. Higa (California Institute of Technology, Jet Propulsion 
Laboratory, Pasadena, Calif. ). 

IEEE Transactions on Microwav e Theory and Techniques, vol. 
MTT-12, no. 1, Jan. 1964, p. 139. 

Contract No. NAS 7-100. 

Review of the noise performance of traveling -wave masers 
(TWM). It is shown in particular that when the gain per unit length 
of structure is low, the equivalent noise temperature of the TWM 
can become appreciable. 


A64-15270 

PULSED HELIUM-NEON GAS LASER APPLICATIONS. 

L. L. Antes, J. Goldsmith, and W. McMahan (Martin Marietta 
Corp. , Martin Co. . Orlando, Fla. ). 

1EEF. Transactions on Military Ele ctro nics , vol. MIL-8. Jan. 1964, 
p. 3-12. 27 refs. 


The pulsed helium-neon gas laser has provided pulse power 
more than three orders of magnitude above the average power af- 
forded by CW operation. Analyses of the power -limit mg factors 
show that still greater increases may be expected. By increasing 
the size of the laser tube several times, by optimizing the gas ratio 
and pressure, by optimizing reflectivity and transmissivity of the 
reflecting mirrors, and by controlling the shape and application of 
the exciting voltage pulse, peak power outputs in the kilowatt range 
are theoretically possible. A power of 100 watts has been achieved 
in the laboratory at pulse rates up to 250 cps. Such a result brings 
the gas laser out of the low power category and into the intermediate 
power range. The results of range calculations show that 100 w 
pulse power will provide a radar range of approximately 10 km 
against a target having a diffuse reflectivity of 0. 1, and a range of 
over 100 km with a cooperative target. Against a bright cloud back- 
ground only the cooperative target can be used. The range will then 
be reduced to approximately 20 km. An automatic tracking radar 
system has been synthesized utilizing the pulsed gas laser as a 
transmitting component. A brief parametric analysis has been 
made and some of the advantages of the optical radar over its micro- 
wave counterpart have been outlined. 


A64-15271 

ANALYSIS AND OPTIMIZATION OF LASER RANGING TECHNIQUES. 
Graham W. Flint (Martin Marietta Corp. , Martin Co. , Orlando 
Fla. ). 

IEEE Transactions on Military Electronics, vol. MIL-8, Jan. 1964 

p. 22-28. 

Presentation of the general criteria for the operational per- 
formance of laser ranging systems considered in quantitative terms 
with emphasis being placed on the optimization of systems which 
must meet specific operational requirements. The entire range- 
determining process is discussed on a statistical basis and the 
target detection capabilities of a system are defined in terms of the 
relative probabilities of Recording real and false targets. Within 
this analysis appears a detailed discussion of all contributing noise 
sources, these being reduced to a fundamental noise source for two 
specific systems which transmit at different frequencies. A com- 
parison is then made between the relative power requirements of 
the two systems performing the same task. In the case of some 
pulsed gas lasers, the pulse duration is somewhat long, thus neces- 
sitating a compromise between range resolution and maximum 
range capability. The relationship between these parameters is 
discussed in detail. In addition, a technique is proposed whereby 
the resolution is varied as a function of target return. This tech- 
nique employs a multiple pulse transmitter and automatically op- 
timizes its resolution and range capabilities. 


A64-15500 

OPTICAL AND INFRA-RED MASERS. 

Arthur L. Sch.iwlow (Stanford University, Dept, of Physics, 
Stanford, Calif.), 

Contemporary Physics , vol. 6, Dec. 1963, p. 81-102. 69 refs. 

Discussion of masers (lasers) which operate at infrared, 
visible, or shorter wavelengths. The extent of development of 
masers (lasers), their closeness to scientific and technical 
applications, and their future prospects are discussed. Discussed 
also are the fundamental principles of operation of masers or 
lasers, laser materials, methods of excitation, gas -discharge - 
optical masers, semiconductor masers, giant -pulse lasers, and 
extremely monochromatic optical masers. It is shown that optical 
masers can produce light which is powerful, monochromatic, 
directional, and coherent. They now exist at wavelengths from 
0.594 micron in the visible spectrum, to 35 microns in the infrared 
spectrum. Some strong indication of stimulated emission, but 
probably not true maser action, has been obtained at wavelengths as 
short as 1100 A in the ultraviolet . Possibly the most important 
scientific results obtained so far have been in opening the field of 
ncmlinea r opt i c s . 


A64-15503 

LASERS AND COHERENT LIGHT. 

A. L. Schawlow. 

Physic s Today , vol. 17, Jan. 1964, p. 28-33. 7 refs. 
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General description of lasers and their capabilities. Compared 
with ordinary light, laser light is powerful, monochromatic, direc- 
tional, and coherent. Materials available to provide amplification 
by stimulated emission are examined, with ways by which the neces- 
sary excited atoms, molecules, or electrons are produced. Ruby- 
based lasers can give a very intense burst of well-collimated mono- 
chromatic light. High peak light -power outputs can be obtained by 
giant pulses followed by travelling wave amplification. At lower 
field strengths, refractive indices of many materials become notice- 
ably nonlinear, leading to generation of harmonics having two or 
three times the frequency of the input light. Gas discharge masers 
and their characteristics are discussed. 


A64-15548 

LASERS AND THEIR APPLICATIONS. 

D. A. Buddenhagen (Hughes Aircraft Co., Components Group, 
Electronic Products Div. , Newport Beach, Calif, ). 

Society of Automotive Engineers, Automotive Engineering Con- 
gress, Detroit, Mich. , Jan. 13-17, 1964, Paper 819A. 13 p. 18 refs. 

Members, $0. 75; nonmembers, $1.00. 

Discussion of various types of lasers and several applications 
for lasers which are most promising. The fundamental principles 
of laser action are explained in terms of fluorescent processes in 
certain materials, and the concepts of optical amplification and 
oscillation are developed. The properties of lasers are presented, 
and over 50 active laser materials are tabulated. Applications in 
many fields, such as micromachining, microwelding, photography, 
communications, optical ranging, metrology, chemistry, biological 
sciences, and others, are discussed. 

A64-15564 

INTERFERENCE EFFECTS IN LASER SYSTEMS [OB INTERFE- 
RENTSIONNYKH 1AVLENIAKH V LAZERNYKH SISTEMAKH]. 

V. L. Strizhevskii. 

Optika i Spektroskopiia, vol. 16, Jan. 1964, p. 169-171. 18 refs. 

In Russian. 

Discussion of some peculiar features of interference effects in 
lasers, produced by multiple reflections of the light beam. The 
analysis is based on the assumption of a constant excess population 
of the upper states ( AN). It is set forth in analogy with the theory 
of linear light-wave amplifier but, in addition, takes into account 
the presence of not one but many beams of various frequency and 
various directions of propagation. The calculations show that at 
nearly constant AN, near the generation threshold, the intensity 
distribution over the interference fringes remains roughly constant, 
and only a broadening of the fringes is to be observed. 


A64-15626 

LASER BEAM FUSION WELDING. 

R. H. Fairbanks, Sr., (Technical Research Group, Inc., Syosset, 

N. Y. ) and C. M. Adams, Jr. {Massachusetts Institute of Tech- 
nology, Cambridge, Mass. ). 

( American Welding Society, National Fall Meeting, Boston, Mass. , 
Sept. 30-Qct. 3, 1963. ) 

Welding Journal, Research Supplement , vol. 43, Mar. 1964, 
p. 97-s-102-s. 

Development of generalized relationships for pulsed heating 
of sheet material using high intensity sources which deliver heat to 
a circular area on one surface of the sheet. Engineering equations 
are presented which can be used to predict workable programs for 
such processes as laser beam welding. Experimentally, these 
relationships are validated for the Fe -group metals and their alloys, 
some A1 and Cu-base alloys, and Ti. The experimental studies, 
viewed from a mathematical standpoint, indicate a safe maximum 
top-to-bottom temperature ratio (factor) during fusion of about 
three. It appears that a factor of about 4 or 5 would be safe for 
Cu and the precious metals, which appear capable of withstanding 
very high temperatures. This capability, together with their charac- 
teristic high thermal diffusivity, makes metals like Cu, Ag, and Au 
ideally suited to laser welding. 


A64-15710 

THE PERIODIC RELAXATION OSCILLATIONS AND SPIKELESS 
EMISSION OF A SHORT RUBY LASER [PERIODISCHE RELAXA- 
TIONSSCH WINGUNGEN UND EMISSION OHNE SPIKES BEI EINEM 
KURZEN RUBINLASER). 


Karl Gdrs (Siemens und Halske AG, For schungslaboratorium, 

Munich, Germany). 

Zeitschrift fdr Natu rfors chung , vol. 18a, Dec. 1963, p. 1363-1365. 

6 refs. In German. 

Experimental investigation showing that for a ruby laser with 
spherical mirrors at each end of the crystal, a resonator efficiency 
equal to that of lasers with large mirror spacing can be achieved, 
resulting in periodic damped relaxation oscillations in accordance 
with the theoretically predicted emission process. For high pumping 
efficiency, the emission becomes continuous after a certain build -up 
period. Low pumping efficiencies result in periodic emission pulses. 


A64-15765 

LASERS. 

A. L. Mikaelian and lu. G. Turkov. 

( Radiotekhnika i Elektronika , vol. 8, May 1963, p. 731-758.) 
Radio Engineering and Electronic Physics , vol. 8, May 1963, 
p. 757-778. 77 refs. Translation. 

[For abstract see Accession no. A63-23016 21-25] 


A 64-15825 

LASER ACTION IN A FLUX-GROWN RUBY. 

D. F. Nelson and J. P. Remeika (Bell Telephone Laboratories, 

Inc., Murray Hill, N. J. ). 

Journal of Applied Physics , vol. 35, pt. 1, Mar. 1964, p. 522-529. 

30 refs. 

A method of growing very perfect ruby crystals by slow cooling 
of a PbO(B20j) x flux doped with AI2O3 and Cr^C^ is described. A 
crystal grown by this method has been operated as a laser with its 
natural crystal faces used as feedback surfaces. Interferometry 
through these surfaces showed that the optical path length between 
the feedback faces varied only about A/ 10 for red light over the en- 
tire face. The angles of laser emission high above threshold agreed 
accurately with those predicted for a Fabry-Perot cavity. Near 
threshold the output consisted of a very regular damped oscillation 
of the Statz-deMars type that was completely linearly polarized. A 
little farther above threshold a second train of oscillations was also 
present and was polarized at 90° to the first train. A formula for 
the laser threshold dependence on temperature was derived. A 
comparison of the model with measurements made between 90° and 
305°K allowed a determination of the cavity loss under laser opera- 
tion. With multilayer dielectric film reflectors a loss of less than 
1% per pass was found, the bulk of which could be accounted for by 
known transmission and absorption losses in the end films. 


A64-15833 

CZOCHRALSKI GROWTH OF DOPED SING LE -CRYSTAL 
LANTHANUM TRIFLUORIDE (LaF 3) FOR LASERS. 

M. A. Hiller (North American Aviation, Inc. , North American 
Aviation Science Center, Canoga Park, Calif. ) and O. M. Stafsudd 
(North American Aviation, Inc. , Atomics International Div. , 
Canoga Park, Calif. ). 

Journal of Applied Physics , vol. 35, pt. 1, Mar. 1964, p. 693-695. 
8 refs. 

Development of a method of growing large, optically clear 
lanthanum trifluoride crystals. The method is quite simple and 
fast in that setup time per run is considerably shorter than that 
required by other growth methods. 


A64-15878 

A LASER EXCITED BY NUCLEAR HEAT. 

Fred M. Johnson (Electro -Optical Systems , Inc., Pasadena, Calif.). 
Nucleonics , vol. 22, Apr. 1964, p. 57-60. 13 refs. 

Description of a method for the direct conversion of heat from 
nuclear fuel to coherent monochromatic optical radiation using a 
laser excited by an arc -mode -type gas discharge across a 
thermionic diode. In the method proposed, heat from a nuclear fuel 
is transferred to a cathode which causes electrons to be thermally 
emitted in a gas diode operated in the low-voltage, or arc-mode 
regime. The gas cell is so constructed as to constitute the laser 
itself. A detailed diagram of the laser device is presented. One of 
the unique features of the low-voltage arc is that, by proper choice 
of high work-function cathode and low-work function anode, an actual 
net electrical output is obtained as a by-product. 
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A 64-15890 

GENERATION OF ACOUSTIC SIGNALS IN LIQUIDS BY RUBY 
LASER-INDUCED THERMAL STRESS TRANSIENTS (EFFECT OF 
ACOUSTIC BOUNDARY CONDITION ON IMPULSE SHAPE - E/T). 

E. F. Carome, N. A. Clark, and C. E. Moeller (John Carrol 
University, Dept, of Physics, Cleveland, Ohio). 

Applied Physics Letters, vol. 4, Mar. 15, 1964, p. 95-97. 

Navy -supported research. 

Study of a laser beam, consisting of a single 0. 1-J impulse ~50 
nsec wide, expanded to illuminate a 1. 3-cm-diam. area on the sam- 
ple. The measurements were made with and without a glass-backing - 
plate in contact with the illuminated interface to study the effect of 
altering the acoustic boundary conditions. A 0, 64-cm-diam. , 

2. 5-cm-long piezoelectric transducer was mounted flush with the 
bottom of the sample holder, coaxial with the laser beam. An RC 
differentiator was used to obtain the time variation of the stress 
itself. It is noted that the analysis of the results obtained seems 
to indicate that the acoustic signals are produced by transient 
heating. When the optical impulse is absorbed in the liquid, the 
temperature T of the absorbing layer increases within the duration 
Trof the impulse, and the temperature rise should fall off exponen- 
tially with increasing depth. The gradients of the resulting thermal 
stress then act as sources of acoustic waves, which should be gen- 
erated adiabatically in samples of low thermal conductivity. There 
is good agreement between the time variation and relative ampli- 
tudes of the experimental and theoretical stress profiles. The re- 
sults appear to confirm that transient heating is the source of the 
acoustic transients observed. 


A64-15898 

FLUCTUATIONS IN A LASER BEAM OVER 9- AND 90-MILE 
PATHS. 

W. R. Hinchman and A. L. Buck (National Bureau of Standards, 
Radio Systems Div. , HF/VHF Research Section, Boulder, Colo.). 
IEEE, Proceedings , vol. 52, Mar. 1964, p. 305, 306. 

Presentation of some preliminary results of a study of long- 
distance laser transmission. The study has been carried out to 
determine the properties of a coherent optical beam which has been 
transmitted horizontally through the atmosphere over two test paths, 
one 9 miles long, and the other 90 miles long. Diagrams showing 
amplitude fluctuations and the spectrum of intensity variations in 


A64-15899 

NOISE -MODULATED OPTICAL RADAR. 

Hans E. Band (Concord Radiance Laboratory, Bedford, Mass.). 
IEEE, Proceedings , vol. 52, Mar. 1964, p. 306, 307. 14 refs. 

Brief discussion of several methods of modulating radar car- 
rier signals with random or quasi-random noise proposed by sev- 
eral investigators for nonambiguous measurement of distance and 
velocity. A new device, a noise -modulated continuous -wave (CW) 
optical radar for nonambiguous distance measurement, is suggested. 
In this device, artificially produced random noise with a suitably 
shaped power spectrum is impressed as amplitude, frequency, or 
phase modulation on a suitable steady-state optical carrier of 
coherent or noncoherent nature. The radar echo signal is cross- 
correlated with a delayed portion of the transmitted signal by al- 
lowing both to impinge simultaneously on a photoelectric device. 

The delay is varied until the cross -correlation function becomes 
maximum, at which time the delay gives the distance traveled by 
the emitted signal, and hence the radar range. 


A64-16299 

OFF-AXIS PATHS IN SPHERICAL MIRROR INTERFEROMETERS . 
D. Herriott, H. Kogelnik, and R. Kompfner (Bell Telephone Labo- 
ratories, Inc., Murray Hill, N.J.). 

Applied Optics , vol. 3, Apr. 1964, p. 523-526. 6 refs. 

Investigation of the properties of interferometers formed of 
spherical mirrors at other than confocal spacings, stemming from 
the use of nonconfocal system* as resonators for optical maser 
oscillators. It is noted that, when a spherical mirror interferom- 
eter is illuminated by an off-axis ray of light, the repeated re- 
flections cause the ray to trace a path which lies on the surface of 
an hyperboloid, with the points of reflection on the mirrors on el- 
lipses. Under special conditions, these ellipses may become cir- 
cles, with the points of reflection displaced by an angle 26 after 


every round trip. When 2v0 = Z^V, v and being integers, the rays 
retrace their paths. These ray paths give rise to additional reso- 
nances which were observed. Pictures of the points of reflection 
are reproduced. The theory is stated to be in good agreement with 
the experimental observations. In laser amplifiers, these ray paths 
make possible the obtainment of long effective path lengths in the 
active medium which may be contained in a thin annular cylindrical 
or hyperboloidal shell. 


A64-16300 

THERMAL EFFECTS IN LASER AMPLIFIERS AND OSCILLATORS. 
A. E. Blume and K. F. Tittel (General Electric Co. , Advanced 
Technology Laboratories, Schenectady, N. Y. ). 

Applied Optics , vol, 3, Apr. 1964, p. 527-530, 12 refs. 

Discussion of the causes and implications of thermally induced 
optical effects in solid-state laser materials. A convenient inter- 
ferometric method is described for examining the transient optical 
phenomena produced by thermal expansion, such as the change of 
refractive index with temperature and strain, in a typical helical 
and linear laser configuration. The results obtained with a neodymi- 
um laser °lass rod are presented photographically. 


A64-16301 

THE USE OF A SINGLE PLANE PARALLEL PLATE AS A LATERAL 
SHEARING INTERFEROMETER WITH A VISIBLE GAS LASER 
SOURCE. 

M. V. R. K. Murty (Rochester, University, Institute of Optics, 
Rochester, N. Y. ). 

Applied Optics , vol. 3, Apr. 1964, p. 531-534. 6 refs. 

NASA- supported research. 

Description of a shearing interferometer which makes possible 
the attainment of a high-intensity interference pattern, by the use 
of a visible gas laser and a simple construction. The high intensity 
of the laser per unit of solid angle gives an interference pattern that 
is visible in room light. The narrow spectral width of the source 
allows a simple plane parallel plate to be used to obtain the desired 
shear. Shown is a scheme which overcomes the limitation con- 
stituted by the s\ze of the plate available in the biggest aperture 
optical*system that could be tested. As a simple situation, a large 
spherical mirror is shown as the optics under teat. The diverging 
light from the microscope objective strikes the spherical mirror 
from the center of curvature (slightly off-center) and is re-imaged 
near the microscope objective. This light is diverted into the in- 
terferometer consisting of the parallel plate and two well-corrected 
lenses. Thus, the lateral shear in collimated light is converted to 
lateral shear in diverging light. The interference pattern can be 
projected on a screen as large as the mirror itself. 


A64-16303 

NONLINEAR PHOTOCELL RESPONSE DUE TO LASER BEAM 
SPREAD. 

M. Slimier and G. P. Worrell (U.S. Naval Ordnance Research 
Laboratory, Silver Spring, Md.). 

Applied Optics , vol. 3, Apr. 1964, p. 538, 539. 

Demonstration that photocell nonlinearity is introduced in typi- 
cal measurements of ’aser output energy. By a simple optical anal- 
ogy, it has been shown that nonlinearity results from small changes 
in beam divergence. It is noted that, where changes in laser beam 
divergence are comparable, such effects should be taken into ac- 
count for accurate measurements. 


A64-16304 

PHOTOBEATS BETWEEN MODES IN RUBY LASERS. 

M, Silver, R. S. Witte (Space Technology Laboratories, Inc., 
Redondo Beach, Calif.), and C. M. York (California, University, 
Los Angeles, Calif. ). 

Applied Optics , vol. 3, Apr. 1964, p. 539-540. 8 refs. 

Continuation, with more detailed data concerning the "photo- 
beats, " of the work of Clark and others, who first observed a 40- 
Mc intensity modulation of the coherent radiation from a ruby laser 
by using a high-speed streak camera. They had suggested a pos- 
sible explanation of the modulation in terms of the oscillation of a 
resonant cavity. It is noted that the low-frequency photobeats, 
observed in the frequency range from 36 Me to 254 Me, can be at- 
tributed to the interference of transverse cavity modes, as original 
ly suggested. Similar low-frequency interference photobeats have 
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been observed by Stickley, using a photomultiplier tube to detect 
the intensity variation of the emitted light. Although this technique 
had neither the spatial resolution, nor the bandwidth of frequency 
response possessed by the fast camera, he was able to conclude 
that the observed interference was of the same frequency as that 
calculated for a cylindrical cavity from the theories of Schawlow 
and Townes and Barone. It is stated that a similar calculation, 
using the dimensions of the rubies studied in this work, gives equal- 
ly satisfactory agreement with the observed photobeat frequencies. 
The conclusion is inferable that the photobeats of 1.7 Gc and higher 
result from the interference of longitudinal modes of the ruby 
cavity, while the photobeats in the range from 36 Me to 254 Me 
result from the interference of transverse modes. 


A 64-1 6306 

BEAT FREQUENCIES OF CaW0 4 ;Nd 3+ MASER EMISSION. 
Hansjoerg Manger (Karlsruhe, Technische Hochschule, Institut 
fllr Hochfrequenztechnik und Hochfrequenzphysik, Karlsruhe, 
Germany). 

Applied Optics , vol. 3, Apr. 1964, p. 541, 542. 

Observations regarding beat frequencies between axial modes 
in a pulse -operated optical maser. In the experiments, a CaWO^:- 
Nd 3+ rod of L = 5 . 121± 0. 001 crp length and with a 90° c-axis orien- 
tation was used at room temperature. A strong beat signal was ob- 
tained at a center frequency of 1522. 1± 0.5 Me having a width of 4 
Me, probably entirely due to spike modulation. The beat can be 
detected with any pump energy down to threshold condition for 
maser oscillations. With higher pump energy, a second beat signal 
was found, centered at 1509. 7 ±0.5 Me. The threshold energy for 
the appearance of this latter beat frequency is higher by a factor of 
1.7. The attempted interpretation of the lower frequency signal as 
beats between the lowest and a higher order of transverse modes 
was ruled out. It is noted that the correct interpretation seems to 
be based on the existence of separate indices of refraction for the 
ordinary and extraordinary rays, n^. and n^ , respectively. 


A 64-16309 

THE TIME-RESOLVED SPECTRUM OF A NEODYMIUM GLASS 
LASER. 

W. H. Keene and J. A. Weiss (Worcester Polytechnic Institute, 

Dept, of Physics, Worcester, Mass.). 

Applied Optics , vol. 3, Apr. 1964, p. 545-547. 

Time -resolution of the spectrum of a neodymium-in-glass 
laser. Described is the apparatus used and shown is a schematic 
diagram of the auxiliary optics used for time-resolved spectroscopy, 
with the entrance slit of the Jarrell-Ash spectrograph. It is noted 
that the time -dependence of the total light emission, as seen by a 
photocell with an S-l surface, gave a series of uniformly spaced 
spikes decaying into steady emission, known as the "damped oscil- 
lation" type of behavior. Also shown are time -resolved spectro- 
grams . 


A 64 -16317 

LASER MODES. 

B. F. Hochheimer and J. T. Massey (Johns Hopkins University, 
Applied Physics Laboratory, Silver Spring, Md. ). 

APL Technical Digest, vol. 3, Jan. -Feb. 1964, p. 2-8. 15 refs. 

Experimental investigation to determine, in a general way, 
the characteristics of the emission modes of a helium-neon gas 
laser. General methods for converting light sources into lasers 
are briefly considered, and the changes produced in the output ra- 
diation by the conversion are described. In the experiments, the 
laser consisted of a 1-m-long discharge tube, filled with a gas 
mixture of 90% He and 10% Ne. To study the phase variation over 
the transverse mode patterns, two-hole diffraction patterns, with 
each hole in a different part of the laser mode pattern, were ana- 
lyzed. A Jamin and a Fabry-Perot interferometer were used to 
investigate the phase variations. 


A64-16342 

APPLICATION OF THE METHOD OF PROBABILITIES TO THE 
CALCULATION OF LASER OPTICAL CHARACTERISTICS [PRI- 
MENENIE VEROIATNOSTNOGO METODA DLIA RASCHETA ' 
OPTICHESKIKH KHAR AKTERISTIK KVANTOVYKH GENERATOROV 
SVETA]. 


B. I. Stepanov and V. P. Gribkovskii. 

Uspekhi Fizicheskikh Nauk , vol. 82, Feb. 1964, p. 201-220. 28 refs. 

In Russian. 

Calculation of laser optical characteristics by Einstein's method 
of probabilities, using the energy levels and the transition probabili- 
ties between these levels as the initial data. The problem is reduced 
to the determination of the populations in the individual levels as a 
function of irradiation intensity, and the subsequent calculation of 
the number of optical transitions. It is noted that in the case of 
lasers it is necessary to take into account the transitions between 
the levels created both by the effect of pumping radiation and by the 
effect of the generated radiation proper. 

A64-16513 

CAVITY TUNING AND PRESSURE DEPENDENCE OF FREQUENCY 
IN THE HYDROGEN MASER. 

J. Vanier and R. F. C. Vessot (Varian Associates, Beverly, Mass.). 
Applied Physics Letters, vol. 4, Apr. 1, 1964, p. 122, 123. 

Contract No. NAS 8-2609. 

Experimental verification of the existence of a cavity setting for 
which the frequency shift with hydrogen pressure is zero, in tuning 
of the hydrogen maser cavity. The experiment was made on two 
masers beating against each other and by varying the hydrogen pres- 
sure at various cavity frequency settings. Hydrogen beam flux was 
controlled by varying the temperature of the palladium purifier. 

The beam source pressure, measured with a Pirani gage, and the 
period of ten beats, were recorded simultaneously. The results 
are shown for four different source pressures. These data were 
analyzed by the method of least squares to give the equations of. four 
intersecting straight lines; the spread at the crossing of the various 
pressure curves did not exceed 0.0003 cps or 2.1 parts in 10* 3 . It is 
concluded that, even considering the presence of pressure shifts, 
the hydrogen maser can be tuned with the technique described. Two 
masers were tuned by the method described. Their frequency dif- 
ference, after tuning, was 7.6 parts in 10* 3 . The belief is expressed 
that the re settability of the tuner of one of the masers was the limita- 
tion in this experiment. 


A64-16517 

LIMITATIONS ON LASERS FOR DEEP SPACE COMMUNICATION. 

L. R. Bittman (Martin Marietta Corp. , Martin Co. , Baltimore, 

Md. ). 

( Institut e of Electrical and Electronics Engineers, Winter General 
Meeting, New York, N. Y. , Jan, 27-Feb. 1, 1963, Paper 6 3-57. ) 

IEEE Transactions on Communication and Electronics, Mar. 1964, 
p. 170-173. 

Comparison of immediately foreseeable laser communication 
systems with conventional radio systems, taking as optimum that 
system which transfers a given rate of information with minimum 
power energy supply. It is shown that the energy associated with 
extremely high frequency photons of laser communication systems 
decreases their efficiency. The increased efficiency made possible 
by narrower beamwidths at visible light frequencies more than com- 
pensates for this photon energy factor, but if reliability in reception 
is to be maintained, extremely narrow beamwidths are forbidden 
unless elaborate precision tracking gear is used and the receiver 
position is accurately known. It is considered that the 8-p, to 13-p 
infrared range is optimum for space communications. 

A64-16556 

PULSE SHARPENING AND GAIN SATURATION IN TRAVELING- 
WAVE MASERS. 

E. O. Schulz -DuBoia (Karlsruhe, Technische Hochschule, Karlsruhe, 
Germany; Bell Telephone Laboratories, Inc., New York, N. Y.). 

Bell System Technical Journal , vol. 43, Mar. 1964, p. 625-658. 

24 refs. 

Contracts No. DA-36-039-SC-73224; DA-36-039-SC-85357 . 

Derivation of a pair of coupled nonlinear differential equations 
describing the reduction of gain in a traveling-wave maser due to 
high-power signals. Integrals in closed form are obtained for two 
cases of interest. The first applies to pulsed optical amplifiers 
where no replacement of stored energy occurs during a signal pulse. 
The result is a pulse -sharpening phenomenon: the leading edge of am 
input pulse is amplified by the original full gain while later parts of 
the signal experience reduced gain. The second case is that of 
steady-state gain saturation in the presence of a continuous pumping 
process. The results describe the observed gain compression of 
microwave ruby traveling -wave masers. 
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A 64-16564 

INTERFEROMETRIC INVESTIGATION OF MODES IN OPTICAL GAS 
MASERS. 

Thomas G. Polanyi and William R. Watson {General Telephone 
and Electronics Laboratories, Inc., Bayside, N. Y.).. 

Optical Society of America, Journal , vol. 54, Apr. 1964, p. 449-454, 
17 refs. 

Experimental investigation to determine whether measurements 
with a Fabry-Perot interferometer are well suited for analyzing 
the number and the relative amplitude of simultaneously oscillating 
modes in 6328-A He-Ne optical gas masers. In one case, 28 domi- 
nant modes spanning a frequency range of 1080 Me out of the 
1500 Me half-width of the 6328-A Ne line were found. The relative 
amplitudes of the modes can be fitted generally to a Gaussian- 
shaped curve. It is shown that the wide adjustable frequency range 
of the interferometer and the absence of ambiguity in the interpreta- 
tion of results are important features of this method. The technique 
makes feasible the analysis of the output of LR optical masers in a 
range of frequencies where only slow detectors are available. 


A64-16729 

THE CENTER-FREQUENCY PROPERTIES OF NEGATIVE -CON - 
DUCTANCE AMPLIFIERS. 

Alan C. Macpherson (U.S. Naval Research Laboratory, Washington, 
D. C.). 

IEEE Transactions on Circuit Theory, vol. CT-11, Mar. 1964, 
p. 136-145. 14 refs. 

Masers, tunnel diodes and parametric device s , in their simplest 
forms, can each be described at a center frequency as a linear 
noisy negative -conductance one-port. Various coupling schemes may 
be used to convert the one -port to a two-port amplifier. This two- 
port, in turn, is useful as a low-noise preamplifier feeding a high- 
gain postamplifier or receiver. The properties of the "over-all 
amplifier" can be calculated from the noise properties of the 
negative -conductance one -port, the coupling scheme and the 
properties of the receiver. Four of the most popular coupling 
schemes are considered in detail and the minimum achievable noise 
figure for'each case, regardless of the receiver, is 1 + t, where t is 
the noise temperature ratio of the negative -conductance one -port. 

In each case the conditions for minimum noise figure require also 
that the over -all amplifier be infinitesimally close to the oscillating 
condition. This suggests the introduction of a stability factor S 
which approaches zero as the over-all amplifier nears the oscillating 
condition. Then, when a condition of finite stability (finite positive 
S) is imposed, clearcut differences between the different coupling 
schemes appear and the noise properties of the receiver come into 
the picture. It is shown that coupling which is restricted to 
reciprocal networks is definitely inferior to circulator coupling. 

The stability factor S can be related to allowable tolerances in the 
negative conductance and in other circuit variables as, for example, 
the source conductance. Experimental and theoretical methods of 
determining t are discussed. 


A64-16963 

PHOTON AVALANCHES FROM A POPULATION INVERSION. 

Lewi Tonks (General Electric Co., Advanced Technology Labora- 
tories. Schenectady, N.Y.). 

Journal of Applied Physics , vol. 35, Apr. 1964. p. 1134-1141. 

Development of an approximate high -power laser model to study 
the increasing losses of stored energy from stimulated emission by 
once -through avalanches of photons as the power increases. The 
model exhibits the expected linear increase of outgoing photon flux 
near the end of the rod and the huge depletion of excited atom 
population away from the rod equator. A criterion is developed for 
the maximum useful excitation relative to emission parameters, rod 
length, and rod cross section. It is shown that this excitation level 
is fairly insensitive to aspect ratio (radius /length) but that internal 
reflection from the rod cylindrical surface can markedly lower this 
level by increasing the effective aspect ratio enormously. 


A 64-16967 

USE OF TIME RESOLUTION IN IDENTIFYING LASER TRANSI- 
TIONS IN A MERCURY-RARE CAS DISCHARGE. 

W. M. Doyle (Hughes Aircraft Co.. Aerospace Group, Culver City 
Cal if . ) . 


Journal of Applied Physics , vol. i5, Apr. 1964. p. 1348. M49. 

Discussion of observations of laser action at six wavelengths in 
the micron range in a pulsed discharge. The apparatus consists of 
a quartz discharge tube with internal electrodes and calcium fluoride 
windows and a near confocal resonator utilizing deposited silver 
reflectors thinly coated with magnesium fluoride. A lead selinide 
photoconducti ve detector and a Gaertner rocksalt monochrometer 
measured the laser output. Driving energy was supplied by dis- 
charging a capacitor through the tube at several pulses per second 
with a pulse length of a fraction of a microsecond. Emission during 
the discharge and the time development of the output are monitored, 
and the possible electron transitions are determined for the various 
wavelengths . 


A 64-17170 

DESIGN AND PRINCIPLES OF A He-Ne MOLECULAR GAS LASER 
[KONSTRUKCE A TECHNOLOGY PLYNOVEHO MOLEKU LARNIHO 
GENERATORU SVfiTLA He-Ne]. 

F. Fetrfl, VI. Bocek, J. Krsek, and B.. Popela. 

Jemna Mechanika a Optika, vol. 9, Feb. 1964, p. 38-42. 12 refs. 

In Czech. 

Description of the design and technology of a molecular gas 
laser with a discharge tube containing a He-Ne mixture. The de- 
vice radiates at wavelengths of 1, 15, and 23 ^ m. In addition, the 
discharge tube and its filling, measurements of the glass smooth- 
ness and mirror transmission, and spectral measurements are 
de sc ribed. 


A64-17228 

FIVE LAYER OPTICAL MASER AMPLIFICATION. 

H. Jacobs, F. A. Brand, L. Hatkin (U.S. Army, Electronics 
Research and Development Laboratories, Fort Monmouth, N.J.), 
and D. Holmes (Carnegie Institute of Technology, Dept, of Electri- 
cal Engineering, Pittsburgh, Pa.). 

IEEE Transactions on Mic rowave Theory and Techniques, vol. 
MTT-12, Mar. 1964, p. 163-170, 6 refs. 

Analysis indicating a method of designing an amplifier system 
consisting of multilayers. An optical maser is treated as a Fabry- 
Perot resonator with an active medium. Five layers are consid- 
ered: air, reflector, active medium (ruby), reflector, and air. 
General equations are derived using the method of boundary value 
problems in which it is assumed that incident coherent radiation 
falls normally on the surface. It is suggested that the presence of 
lossless one-quarter wavelength reflectors will enhance the ampli- 
fication of the device in that less pumping may be required for a 
given length of ruby. The role of the reflectors in oscillation con- 
ditions is shown to be of importance. Methods are indicated for the 
calculation of amplitude and phase for an idealized amplifier. 


A64-17334 

ACTIVE IMAGING. 

Wilton A. Hardy (Inte rnational Business Machines Corp. , Thomas J. 
Watson Research Center, Yorktown Heights , N.Y.). 

Nature , vol. 202, Apr. 18, 1964, p. 277, 278. 

Application of the mode degeneracy of an optical cavity to image 
formation in the sense that opaque objects placed before the mirror 
control the resultant field distribution in maser oscillations. In 
turn, the light generated within the cavity and partially transmitted 
through one mirror is used to re -image the object. Specific attention 
is directed to the fact that such images may have a contrast or 
resolution an order of magnitude greater than would be obtained by 
conventional diffraction -limited image formation. 


A64-17340 

THEORY OF PHONON -TERMINATE D OPTICAL MASERS. 

D. E. McCumber (Bell Telephone Laboratories, Inc., Murray Hill, 
N. J.). 

Physical Review, 2nd Series, vol. 134, Apr. 20, 1964, p. A299- 
A306. 34 refs. 

Application of a simple dielectric theory to describe the 
operating properties of phonon -to rminated masers of the type 
reported by Johnson, Dietz, and Guggenheim. Basic to the model is 
a broadband gain characteristic which describes the frequency- 
dependent gain of the active maser material as a function of the 
populations of metastable electronic levels and of the temperature 
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or temperatures describing lattice vibrations. The power levels 
required to produce phonon saturation are estimated to be extremely 
high. Because phonon saturation does not ordinarily occur, a single - 
lattice structure is generally sufficient. In that case, details of the 
electron-phonon coupling are unimportant, and the gain can be 
related by detailed balance to fluorescence and absorption spectra. 
Effects of phonon saturation are briefly discussed in the event that 
they might pertain to exceptional systems and because they give 
insight into the principles of operation of these masers. 


A64-17349 

MASERS AND LASERS. 

Gordon Troup (Monash University, Victoria, Australia). 

New York, John Wiley and Sons, Inc. ; London, Methuen and Co. , 

Ltd. , 1963. 192 p. 118 refs. 

$4. 50. 

This treatise comprises a survey of the state o£ the maser 
and laser art, following the historical order of development. It is 
directed to advanced students and workers in the field. The fol- 
lowing subjects are treated: general principles; stimulated and 
spontaneous emission of radiation from the thermodynamic and 
quantum mechanics approaches; amplification; excitation methods; 
microwave amplifier systems; the microwave masar oscillator; 
infra-red and optical masers; experimental work; and applications 
and future work. Two appendices, discuss quantum mechanical 
treatment of the harmonic oscillator, and the theory of paramag- 
netic ions in a crystal field and a steady magnetic field. Supplemen- 
tary material includes a bibliography of seventeen works, and an 
index. 


A64-17358 

STUDY OF PULSED LASER GENERATION IN NEON AND IN MIX- 
TURES OF NEON AND HELIUM. 

G. G. Petrash and I. N. Kniazev (Academy of Sciences, Physics 
Institute, Moscow, USSR). 

(Zhurnal Ekspe rimental *noi i Teoreticheskoi Fiziki , vol. 45, Oct. 
1963, p. 833-839.) 

Soviet Physics - JETP , vol. 18, Mar. 1964, p. 571-5J5. 8 refs. 

Translation. 

Study of the character of laser generation under pulsed excitation 
for a wide range of partial pressures. In pure neon, peak generation 
is observed in three lines at the start of the excitation pulse, and 
continuous generation is observed in two of these lines. It is shown 
that the generation peak occurring at the start of the excitation pulse 
is due to peculiarities in the population of the different levels in the 
discharge. The generation peak occurring after switching off the 
discharge is considered to be due to the resonance transfer of energy 
from the long-lived metastable states of helium to the neon atoms. 


A 64- 17 360 

RUBY LASER WITH GENERATION DURATION OF ~ 10 MILLI- 
SECONDS. 

V. K. Koniukhov, L. A. Kulevskii, and A. M. Prokhorov (Academy 
of Sciences, Physics Institute , Moscow, USSR). 

(Zhurnal Ekspe rimental 'noi i Teoreticheskoi Fiziki , vol. 45, Oct. 
1963, p. 857 -862. ) 

Soviet Physics - JETP , vol. 18, Mar. 1964, p. 588-591. 8 refs. 

Translation. 

Investigation of the spectral composition of a ruby laser within 
a temperature range of approximately 80° - 100°K operating with a 
generated pulse duration of approximately 10 msec. The spectrum 
at low temperatures and with a generated pulse duration of 1 msec 
consists of two separated components. The complete spectrum was 
photographed during a single flash and the length of exposure 
coincided with the duration of the pulse. With increase in generation 
time the complete spectrum broadens toward the red, and at 10 msec 
it occupies a band with no definite structure. The abrupt expansion 
of the total spectrum toward one side is explained by the gradual 
change in the generated frequency toward the red due to heating of 
the ruby crystal . 


A64-17361 

ON THE THEORY OF THE PULSATIONS IN THE OUTPUT OF THE 
RUBY LASER. 


V. V, Korobkin and A. V. Uspenskii (Academy of Sciences, Physics 
Institute, Moscow, USSR). 

(Zhurnal Ekspe rimental 'noi i Teoreticheskoi Fiziki , vol. 45, Oct. 
1963, p. 1003-1008.) 

Soviet Physics - JETP, vol. 18, Mar. 1964, p. 693-697. 12 refs. 
Translation. 

Presentation of an explanatory theory connected with nonlinear 
effects in the interaction of the field with the medium. The pulsations 
are treated on the basis of general equations applicable to solid state 
lasers. Formulas are derived for the amplitudes and frequencies 
of the spikes as functions of the parameters characterizing the laser. 
The mechanism of the spiking is the transfer of particles from the 
upper level to the lower one with the radiation of energy, and in the 
opposite direction with absorption of energy. The theory is applied 
to the ruby laser and compared with experiment. 


A64-1736S 

THE SCATTERING OF LIGHT BY LIGHT. 

V. M. Arutiunian, F. R. Arutiunian, K. A. Ispirian, and V. A. 
Tumanian (State Atomic Energy Commission Institute, Erevan, 
Armenian SSR). 

(Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki , vol. 45, Oct. 
1963, p. 1270-1272.) 

Soviet Physics - JETP, vol. 18, Mar. 1964, p. 873, 874. 7 refs. 

Translation. 

Theoretical calculation that light scattering by light could be 
accomplished by making use of high -intensity photons from laser 
radiation and gamma-quanta beams from high-energy electron 
accelerators. The estimated frequency of the events exceeds 
possible noise. 


A64-17369 

LASER ACTION IN AN UNBOUNDED PLANE -PARALLEL SLAB. 

B. I. Stepanov, A. M. Goncharenko, A. P. Ivanov, A. M. Samson, 
B. A. Sotskii, and A. P. Khapaliuk. 

( Conference on Luminescence, 11th, Minsk, Belorussian SSR, Sept . 
10-15, 1962. ) 

( Akademiia Nauk SSSR, Izvestiia, Seriia Fizicheskaia , vol. 27, 

Apr. 1963, p. 460. ) 

Academy of Sciences, USSR, Bulletin, Physical Series , vol. 27, 
Apr. 1964, p. 462-467. 19 refs. Translation. 

Consideration of the properties of the laser resonator contain- 
ing the active medium, with limitation to a slab with plane -parallel 
faces of infinite transverse extent. It is stated that such a model 
serves as an approximation to real, bounded, plane -parallel cavi- 
ties. The model is used in order to simplify the mathematical 
analysis. The concept of a generation (laser oscillation) threshold 
is derived. It is stated that, for generation to occur, a certain 
minimum amount of energy must be fed into the resonator. This 
energy is used, first, to produce a negative absorption coefficient 
(the amount of energy required depends on the luminescence charac- 
teristics of the material and thermal losses in it), and, second, to 
make up for all the external losses. It is concluded that, in the 
stable state, laser action will occur at the frequency which cor- 
responds to the peak of the absorption band. It is this feature of 
stable generation which is responsible for its high monochromatici- 
ty. It is noted that the deviations from strict monochromaticity 
observed experimentally are due only to factors not included in the 
derivation performed, such as perturbations of the stationary state, 
the presence of external noise, and a frequency dependence of the 
reflectivity of the slab coatings. 


A64-17371 

INFLUENCE OF THE CHARACTERISTICS OF THE ACTIVE 
MEDIUM ON THE PROPERTIES OF THE LASER OUTPUT. 

B. I. Stepanov, A. M. Samson, and V. P. Gribkovskii. 
( Conference on Luminescence, 11th, Minsk, Belorussian SSR , 
Sept. 10-15, 1962 . ) 

( Akademiia Nauk SSSR, Izvestiia, Serna Fizicheskaia , vol. 27, 
Apr. 1963, p. 47 3. ) 

Academy of Sciences, USSR, Bulletin, Physical Series , vol. 27, 
Apr. 1964, p. 474-477. Translation. 

Determination of the optical properties of the medium inside 
a laser resonator by methods of the theory of probabilities. It is 
stated that this method does not permit the determination of the 
spectral composition of the output radiation, but is adequate for 
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obtaining integral quantities. Equations are provided which give 
the steady-state populations of the energy levels. Also derived are 
equations which can be used for the analysis of the properties of 
four-level lasers and are applicable to many commonly encountered 
cases . 


A64-17373 

EFFECT OF NOISE ON LASER ACTION IN A BOUNDED PLANE - 
PARALLEL SLAB. 

B. I. Stepanov, A. M. Samson, and lu. I. Chekalinskaia . 
( Conference on Luminescence, 1 1 th , Minsk, Beloru ssian SSR, 

Sept. 10-15, 19feZ . ) 

( Akademna Nauk SSSR, Izvestiia, Serna Fizicheskaia, vol. 27, 

Apr . 1963, p. 488 . ) 

Academy of Sciences, USSR, Bulletin, Physical Series , vol. 27, 
Apr. 1964, p. 487-490. Translation. 

Consideration of the effects of noise on the spectral width and 
angular distribution of the laser output in real laser systems. Con- 
sidered is the case in which the noise is due to radiation incident to 
the slab from outside. It is, however, stated that for external 
radiation densities much smaller than the laser radiation density, 
the results also apply when the perturbing radiation is due to pro- 
cesses occurring inside the slab. Formulas are provided which 
show that, in different cases, there will be different dependences 
of the noise angular distribution on the properties of the cylinder. 

It is only with cylinders of finite radius and low side -wall reflectivi- 
ty that one can obtain radiation with a high degr-ee of directionality. 
Considered is the specific case where the thickness of the slab con- 
siderably exceeds its cross section, and the sidewall (lateral wall) 
transmits all the radiation incident to it. 


A64-17541 

NOISE MEASUREMENT IN AN He-Ne LASER AMPLIFIER. 

R. A. Paananen, H. Statz, D. L. Bobroff, and A. Adams, Jr. 
(Raytheon Co. , Research Div. , Waltham, Mass. ). 

Applied Physics Letters , vol. 4, Apr. 15, 1964, p. 149-151. 7 refs. 

Investigation of noise in a nonresonant laser amplifier. The 
theoretical noise corresponding to a single mode was calculated and 
used in the Planck radiation law to determine the equivalent input 
noise power per mode. The theoretical noise output was obtained 
by integrating the product of this distribution times the gain factor 
of the amplifier over the complete frequency range. The noise was 
also determined expe rimentally and found to be slightly higher than 
the theoretical value. This discrepancy is attributed to limitations 
of the interference filter and to the fact that there are other tran- 
sitions present with radiation frequencies so close to the frequency 
measured that they cannot be discriminated. It is felt that the op- 
timal noise figure predicted by the Heisenberg principle can be 
approached with lasers. 


A64-17542 

METAL ION EMISSION VELOCITY DEPENDENCE ON LASER 
GIANT PULSE HEIGHT. 

N. R, Isenor (Waterloo. University, Dept, of Physics, Waterloo, 
Ontario, Canada). 

Applied Physics Letters , vol. 4, Apr. 15. 1964, p. 152-153. 
Research Supported by the National Research Council of Canada. 

Experimental investigation of the peak velocity of ions produced 
when the output of a giant-pulse ruby laser is focused on a metal. 

An oscilloscope triggered by the laser pulse is used to display the 
ion current, and another oscilloscope is used to display the laser 
output simultaneously. The target consisted of strips of zinc, lead, 
or magnesium. Typical ion and laser pulses are graphically pre- 
sented. When double laser pulses are produced, the second pulse 
is almost always smaller than the first. The velocity of the fastest 
ions is graphically displayed as a function of the laser pulse height. 


A64-17370 

LASER GENERATION WITH INSTANTANEOUS Q SWITCHING. 
A. M. Prokhorov. 

( Radiotekhnika i Elektromka , vol. 8, June 1963, p. 1073, 1074.) 
Radio Engineering and Electronic Physics , vol. 8, June 1963, 
p. 1065-1067. Translation. 


Discussion of the possibility of generating short high-power 
light pulses by the use of lasers with rapid Q switching. It is stated 
that pulses with power of 5.10^ watts and duration of 10“® sec are 
presently attainable. The systems operate as follows: a pumping 

tube transfers most of the particles from a low level to a meta- 
stable level and then, with maximum speed, self-excitation condi- 
tions are created either by means of mechanical shutters, or by 
means of a Kerr cell. The conditions under which maximum power 
is obtained are explained, and the pulse duration is ascertained. 

As an example, a laser is investigated in which a ruby rod of 5-cm 
length and Ucm^ cross section is used with a chromium particle 
density of 2.10^ cm'^. With complete inversion, the negative ab- 
sorption is Of b“0.4 cm'-*. Setting is made of u = 0.3, that is, 

Qi= 0.13 cm'l Then the peak radiation power, including all losses, 
is derived as P m ax - 10*® watts. It is noted that during time 7^, 
nearly all the energy stored in the crystal is fluoresced. 


A64-1760S 

RUBY LASER Q-SW1TCHING ELEMENTS USING PHTHALOCYAN1NE 
MOLECULES IN SOLUTION. 

P. P. Sorokin, J. J. Luzzi, J. R. Lankard, and G. D. Pettit 
(International Business Machines Corp. , Thomas J. Watson Re - 
search Center, Yorktown Heights, N. Y. ). 

IBM Journal of Research and Development , vol. 8, Apr. 1964, 
p. 182-184. 10 refs. 

Army-supported research. 

Brief discussion of the use of metal phthalocyanine solutions in 
repeatable Q-switching elements of ruby lasers. It is felt that 
metal phthalocyanines, including the free base, that are dissolved 
in ordinary liquid organic solvents show enough bleachable absorber 
action at 6943 A to serve as repeatable Q-switching elements for 
ruby lasers. By suitable adjustment of the concentrations of the 
solution, a ruby laser employing this type of Q-switching element 
will produce giant pulses rather than the normal lasing response. 


A64-17634 

PRECISE WAVELENGTH MEASUREMENT OF INFRARED OPTICAL 
MASER LINES. 

Paul G. Me Mull in (Bell Telephone Laboratories, Inc., Murray Hill 
N. J.). 

Applied Optics , vol. 3, May 1964, p. 641, 642. 7 refs. 

An attempt is made to resolve some of the ambiguities concerning 
the identity of a number of lines on which optical maser oscillations 
have been reported. Several maser lines are identified through 
wavelength measurements, using a precision spectrometer. It is 
found that of twenty-two Ne lines observed, two have not been 
reported previously and two resolve an earlier ambiguous assign- 
ment. Eight Kr lines are seen, clearing up one ambiguity, and two 
Xe lines are observed due to very low concentrations of Xe present 
as an impurity in other gases. 


A64-17633 

THE DETERMINATION OF OPTICAL BANDWIDTH FROM PHOTO- 
ELECTRIC MIXING EXPERIMENTS WITH RUBY LASERS. 

Morley S. Lipsett (Pe rkin -Elme r Corp. , Norwalk, Conn. ) and L. 
Mandel (London, University, Imperial College of Science and Tech- 
nology, Dept, of Physics, London, England). 

Applied Optics , vol. 3, May 1964, p. 643. 12 refs. 

Research supported by the Department of Scientific and Industrial 
Research. 

Presentation of the results of a determination of optical band- 
width from photoelectric mixing experiments using light beams from 
two completely independent ruby lasers. The results are summarized 
and compared with those of McMurtry and Siegman in order to obtain 
information on the nature of mode coupling. Beats between trans- 
verse modes which do not have a common geometry are observed as 
a first approximation to an investigation with independent beams. 
Almost steady beat notes are recorded for periods of order 10 fi sec, 
and the observed beat spectrum is found to correspond to a spectral 
linewidth of order 100 to 200 kc- 


A 64-17636 

INDEX OF REFRACTION MEASURED BY DOUBLE -SLIT DIFFRAC- 
TION OF COHERENT LIGHT FROM A GAS LASER. 
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R. L. Aagard, D. Chen, and G. N. Otto (Minneapolis -Honeywell 
Regulator Co., Honeywell Research Center, Minneapolis, Minn.). 
Applied Optics, vol. 3, May 1964, p. 643, 644. 

Demonstration of the usefulness of a gas laser as a light source 
for refractive index measurements, particularly for the case of the 
average index of a bulk material rather than the index at the surface. 
The present work indicates the accuracy that can be achieved when 
interference of light is employed to measure index of refraction. 

A photograph showing the diffraction pattern and the slits in the 
aluminum film is included. 


capabilities as a fast demodulator for optical maser studies at wave- 
lengths up to 7 juu, well beyond the spectral range of phototubes and 
Ge or Si photodiodes. The detector is found to respond to modula- 
tion frequencies of at least 150 Me, and the use of more highly doped 
material could result in speeds up to 1 Gc. The construction of the 
detector is shown to be simple, no bias current is required, and de- 
tector response should be linear even for large incident intensities. The 
main disadvantage is the relatively small amount of output power 
and the consequent necessity of low noise amplifiers. An important 
application is the study of the high gain transitions in xenon and 
neon lasers. 


A 64-1 7 637 

LASER ENERGY MEASURING DEVICE. 

John A. Ac ke rman (Aircraft Armaments , Inc., Cockeysville , Md.). 
Applied Optics, vol. 3, May 1964, p. 644, 645. 

Description of a simple calorimetric device for measuring the 
energy output of pulsed lasers. The complete device is shown to be 
easy and inexpensive to construct and to offer several advantages 
over the conventional conical configuration. It includes abridge 
circuit and reference stach which corrects for ambient temperature 
variations . 


MOMENTUM TRANSFER AND CRATERING EFFECTS PRODUCED 
BY GIANT LASER PULSES. 

Frank Neuman (National Research Council, Ottawa, Canada). 

Applied Physics Letters, vol. 4, May 1, 1964, p. 167-169. 

Comparison of impacts of giant and normal laser pulses. The 
giant laser pulse contained approximately 0.3 joules of energy, with 
a half maximum width of 50 nsec. The targets were attached to a 
piezoelectric momentum transducer. Laser pulse energy measure- 
ments were obtained by three independent means, and results agreed 
within a factor of two. Giant pulses were focused on three different 
types of materials, and the measured target momenta were tabulated 
relative to copper. To obtain comparisons, giant and normal pulses 
were used alternately on the same materials of the first type, and 
results tabulated. Target momentum was found to be a function of 
energy density, and for most materials the target momentum due to 
incidence was higher for giant pulses. The normal pulses removed 
more material. To develop a theory on laser pulse impacts, it is 
considered that additional parameters must be known. 


A04-1B343 _ 

VERDET CONSTANT OF THE "ACTIVE MEDIUM" IN A LASER 

CAVITY. 

Irwin Tobias (Rutgers University, School of Chemistry, New 
Brunswick, N. J. ) and Robert A. Wallace (General Telephone and 
Electronics Laboratories. Inc., Bayside, N. Y. ). 

Physical Review. 2nd Series , vol. 134. May 4, 1964, p. A549-A552. 

8 refs. 

Experimental determination of the Verdet constant of the 
"active medium" in a gas laser. A quartz, helium-neon laser 
having internal mirrors defining a hemiconcentric cavity is oriented 
coaxially within an electromagnet. The laser operates at a wave- 
length of 0. 633 *i. The laser radiation is passed through a Nicol 
prism to a photomultiplier detector, the output of which is read 
simultaneously by a digital frequency meter and an oscilloscope. 

The frequency of the intensity modulation observed when the output 
of a gas laser in a homogeneous axial magnetic field is viewed 
through a polarizer is simply related to the Verdet constant of the 
"active medjum. " The Verdet constant obtained for "active" neon 
is 5, 9 x 10 "radian /cm -oersted. Theoretical expressions for the 
Verdet constant of a dilute monatomic gas at a frequency close to 
the center of a Doppler -broadened line are derived for each of the 
three allowed transitions. The experimental results and the theory 
are used to estimate the threshold values of the absorption coefficient 
and the population inversion density for the "active" neon. 


A64-18372 

ON INTERFERENCE EFFECTS IN LASER SYSTEMS. 

V. L. Strizhevskii. 

(Optika i Spektroskopiia , vol. 16, Jan. 1964, p. 169-171. ) 

Optics and Spectroscopy , vol. 16, Jan. 1964, p. 92-94. 16 refs. 
Translation. 

[For abstract see Accession no. A64-15564 09-25] 


A64-17912 

OPTICAL RADAR RESULTS AND METEORIC FRAGMENTATION. 

G. Fiocco (Massachusetts Institute of Technology, Dept, of Geology 
and Geophysics, and Research Laboratory of Electronics, Cam- 
bridge, Mass, ) and G. Colombo (Smithsonian Institution, Astro- 
physical Observatory, Cambridge, Mass. ; Padova, University, 
Padua, Italy). 

Journal of Geophysical Research, vol. 69, May 1,'1964, p. 1795-1803. 
30 refs. 

Army-USAF-Navy- supported research; Grants No. NsG-419; 

No. NsG-87-60. 

Recent optical radar experiments utilizing a ruby laser as the 
source of radiation have indicated the existence of a scattering layer 
in the upper atmosphere at an altitude between 110 and 140 km. The 
echoes have been tentatively interpreted in accordance with a model 
of meteoric fragmentation and have been related to other experi- 
mental results. By progressive fragmentation in its flight through 
the atmosphere, a meteoroid should show an enhancement of cross 
section which is responsible for those echoes. The atmosphere 
would be working as a "filter, " and the average size distribution of 
micrometeorites would vary with the height. 


A64-18266 

FAST InSb PEM DETECTORS FOR OPTICAL MASER STUDIES TO 
7 V- 

R. N. Zitter (Bell Telephone Laboratories, Inc. , Murray Hill, 

N. J. ). 

Review of Scientific Instruments , vol. 35, Mav 1964, p. 594-596. 
Contract No. AF 19(628) - 1646. 

Description of an indium antimonide photoelectromagnetic 
(PEM) detector which, operating at room temperature, has shown 


A64-18397 

INVESTIGATION OF RELAXATION OSCILLATIONS IN THE OUTPUT 
FROM A RUBY LASER. 

D. D. Bhawalkar, W. A. Gambling, and R. C. Smith (Southampton, 
University, Electronics Dept. , Southampton, England). 

(Institution of Electronic and Radio Engineers, Symposium on 
Masers and Lasers, London, England, Jan, 2, 1963. ) 

Radio and Electronic Engineer , vol. 27, Apr. 1964, p. 285-291. 

23 refs. 

Discussion of measurements made on the spike pulses produced 
by the relaxation oscillation in the output of a laser employing a 
90°ruby crystal. Pulse shape, width, height, the time interval 
between successive pulses, and the polarization of the pulses are 
measured. The rate equations describing the laser oscillation are 
solved for operation of the laser close to threshold. The solution 
predicts a shape for individual pulses that is proportional to an 
inverse square hyperbolic cosine function of the time. This function- 
al relation is verified by experiments. The solution of the rate equa- 
tions enables the diameter and population inversion of the contribu- 
ting "filament" to be determined. The measurements on the pulse 
interval give the number of "filaments" active in the crystal at a 
given time. By using a Nicol prism, all the pulses are found to be 
equally linearly polarized. 


A 64-18408 

MULTIMODE OSCILLATIONS IN SOLID-STATE MASERS. 

H. Statz and C. L. Tang (Raytheon Co. , Research Div. , Waltham, 
Mass. ). 

Journal of Applied Physics , vol. 35, May 1964, p. 1377-1383. 8 refs. 

Contract No. AF 19(628)-3226.- 
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Extension of a previous analysis, by the authors, on the effects 
of slow spatial cross relaxation restricted to longitudinal modes, to 
include off-axia modes. On the basis of this extension, the number 
of oscillating off-axis modes as a function of the various laser 
parameters is calculated. Using the results of this calculation, the 
expected beam angle of a laser can be predicted. A more detailed 
analysis of spiking behavior than that given previously is presented, 
and it is shown that, depending upon the laser parameters and the 
pump power, both regular and irregular spiking trains can be ob- 
tained. 


A64-18410 

MULTIMODING IN LASERS. 

R. H. Pantell (Standard Telecommunication Laboratories, Ltd., 
Harlow, Essex, England). 

Journal of Applied Physics , vol. 35, May 1964, p. 1404-1408. 

17 refs. 

Ar my -US AF -Navy -supported research. 

Analysis of a two-level electric dipole transition wherein the 
equilibrium population distribution is inverted. The appropriate 
equations of motion are solved to determine the steady-state oscilla- 
tion conditions at the one frequency (u> 2 ) with the highest gain. Then, 
with steady -state oscillations at U) z , the equations of motion are used 
to determine the requirement such that the field at another circuit 
frequency will grow with increasing time. The result of these calcu- 
lations is expressed in terms of a threshold condition for start of 
oscillation at wj or w 3 in terms of the output power at the oscillating 
frequency « 2 - The spatial variations of the population difference per 
unit volume (AN) between the levels involved in the laser transition 
and the temporal variation of AN are considered as two separate 
problems. Emphasized is multimoding for axial modes. It is as- 
sumed that spatial cross -relaxation times are long and that the laser 
medium is sufficiently relaxed so that laser action occurs uniformly 
throughout the crystal. 


A 64-18432 

ROTATION DETECTION WITH A "RING-LASER." 

P. G. R. King (Services Electronics Research Laboratory, Baldock, 
Herts . , England). 

Contemporary Physics , vol. 5, Apr. 1964, p. 280-283. 5 refs. 

Description of a ring - res onator gas discharge laser able to 
detect very small angular rotations. As these rotations are mea- 
sured by the laser relative to an inertial frame of reference, it is 
considered that the device, with further development, might have 
applicability as a means of improving performance in certain types 
of inertial navigation systems. A demonstration device was able 
to detect differences in rotation rates of 1 in 10 ^. 


A64-18438 

FREQUENCY CHANGING OF LASER RADIATION. 

E. L. Thomas and J. K. Wright (U. K. Ministry of Aviation, 

Signals Research and Development Establishment, Christchurch, 
Hants., England). 

Journal of Scientific Instruments , vol. 41, May 1964, p. 277-279. 

Description of a method of shifting laser output bodily to another 
region of the spectrum, at the same time preserving the laser 
characteristics of coherence and monochromaticity. By using the 
techniques of harmonic generation and the stimulated Raman effect, 
a large number of laser-like outputs may be generated at discrete 
frequencies in the spectral range 40,000-400 cm -1 . To achieve 
field strengths of 10 volts cm" or more, a Q-switched laser system 
was incorporated in all equipment. Up to three Raman lines have 
been observed with cells of benzene, nitrobenzene, carbon disulphide 
and carbon tetrachloride inside the cavity formed by the static re- 
lector and the ruby-air interface remote from it. With the same 
materials in a focused beam many Stokes and anti -Stokes Raman 
lines have been observed. Up to 30% of the original laser power has 
been converted into Raman frequencies. 


A64-18977 

ANOMALOUS ABSORPTION IN RUBY. 

F. A. Brand, H. Jacobs, S. Weitz, C. LoCascio (U.S. Army 
Research and Development Laboratory, Fort Monmouth, N.J. ), 
and G. Novick (Monmouth College, West Long Branch, N. J. ). 
IEEE, Proceedings , vol. 52, Apr. 1964, p. 417. 


Experimental investigation of severe resonance absorption in 
ruby lasers, in which both oscillator and amplifier rubies were 90° 
oriented and optically aligned in the same polarization. Tests were 
run in which the oscillator and amplifier were maintained at room 
temperature or at that of liquid nitrogen. An unexpectedly large 
attenuation in transmission was noted when the amplifier was pumped 
at liquid nitrogen temperatures. It was also noted that under room- 
temperature operation, the amplifier provides power gains of 1.0 
and 2.0. A possible explanation for these phenomena is advanced, 
which involves the assumption that the inverted electron population 
in the amplifier is depopulated upward to a group or band of higher 
energy levels by the incoming oscillator pulse. 


A64-18983 

CONSIDERATIONS REGARDING THE USE OF SEMICONDUCTOR 
HETEROJUNCTIONS FOR LASER OPERATION. 

S. Wang and C. C. Tseng (California, University, Dept, of Elec- 
trical Engineering, Berkeley, Calif. ). 

IEEE, Proceedings, vol. 52, Apr. 1964, p. 426, 427. 

Grant No. AF-AFOSR 139-63. 

Comment on Kroemer's injection scheme that considers hetero- 
junctions for possible laser action. Kroemer's proposal envisions 
the use of an indirect -gap semiconductor sandwiched between two 
direct-gap semiconductors of opposite types and presupposes that 
injected electrons and holes would be trapped in the center region 
by potential barriers at the two heterojunctions and that laser ac- 
tion would eventually occur at sufficiently high carrier injection 
levels. It is stated that Kroemer's argument is rather vague and 
misleading, and this present note discusses theoretical considera- 
tions of using heterojunctions for laser operations and pictorially 
presents another scheme for laser action. A comment by Kroemer, 
in reply to the present authors, is also included. 


A64-18984 

DIRECT OBSERVATION OF AXIAL MODE BEATING IN Q-SWITCHED 
RUBY LASERS. 

L, Waszak (TRG, Inc. , Melville, N. Y. ). 

IEEE, Proceedings , vol. 52, Apr, 1964, p. 428. 

ARPA-supported research; Contract No. AF 49(638)-673. 

Review of direct observations of axial mode beating in Q- 
switched Users using a special phototube assembly. The detecting 
system consists of an ITT FW-114 in a wideband microwave structure 
and a Tektronix 519 traveling -wave oscilloscope. The observations 
show the first-order axial mode beating of a ruby laser as amplitude 
modulation of the Q-switched pulse. The laser used consisted of a 
7 - cm by 1-cm ruby pumped by four FX38A's in elliptical reflectors. 
The laser is Q-switched by means of a prism rotating at 24,000 rpm 
and is capable of providing 0.75-joule 20-nsec pulses. 


A64-18985 

PROPOSAL FOR OBTAINING LASER BEAT FREQUENCY RADIA- 
TION IN THE FAR INFRARED BY THE SMITH-PURCELL EFFECT. 
A. J. Fox and N. W. W. Smith (Mullard Research Laboratories, 
Redhill, Surrey, England). 

IEEE, Proceedings , vol. 52, Apr. 1964, p. 429, 430. 

Brief di scu s sion of the Smith- Pu r cell effect and its possible 
employment as a method for obtaining coherent radiation in the 
far infrared. An electron beam produces visible radiation when 
it is projected parallel to the surface of a metallic diffraction 
grating. The wavelength of this radiation varies with the beam 
velooity and the angle at which it is observed. The method of image 
charges and other techniques are used to study this effect. The 
possibility of constructing a system that would contain a Smith- 
Purcell "coupler" which avoids the charging difficulties associated 
with the dielectric type of Cerenkov coupler is considered. 


A64-18986 

MEASUREMENT OF CONTINENTAL DRIFT AND EARTH MOVE- 
MENT WITH LASERS. 

William Honig (Homg Laboratories, Inc., Brooklyn, N. Y. ). 

IEEE, Proce e dings, vol. 52, Apr. 1964, p. 430. 6 refs. 

Brief consideration of the possibility of measuring the con- 
tinental drift with helium-neon CW gas lasers. Measurements 


98 


A64- 19290 


A 


\ 


on the stability of such lasers have given values of short-time 
frequency stabilities of 1 to 2 kc over several min, which cor- 
respond to a temporal coherence length of 10,000 miles for the 
short-time stabilities. A simple experiment is considered for 
which a Doppler shift in frequency would exist. Such an experiment 
would, perhaps, be carried out at locations where large bodies of 
land lie on both sides of a fault caused by Earth convection currents. 


A64-18909 

RESONATOR INFLUENCE ON TEMPORAL CHARACTER OF LASER 
OUTPUT. 

M. Katzman and J. W. Strozyk(U.S. Army, Electronic s Research 
and Development Laboratories, Fort Monmouth, N. J. ). 

IEEE, Proceedings , vol. 52, Apr. 1964, p. 433, 434. 

Experimental investigation of the influence of variations in the 
length of a spherical mirror resonator on the temporal character 
of a laser output. The experiment consists of varying the spacing 
between two spherical mirrors that are located at opposite ends of 
the ruby medium. A fast-response photomultiplier with a narrow- 
band interference filter and neutral density filters is used to at- 
tenuate the laser signal, and a phototube having a blue-green in- 
terference filter is used to monitor the pump source. The two 
signals are displayed simultaneously on a dual -beam oscilloscope. 

A second experiment is performed with similar apparatus to moni- 
tor the oscillation and output energy as a function of the mirror 
spacing. The production of regular spiking which damps out to 
roughly constant amplitude output and the frequency of the spiking 
can be controlled by the mirror spacing. 


A64-18993 

ATTENUATION OF LASER LIGHT BY A DIFFRACTION GRATING. 
Reinhold Gerharz. 

IEEE, Proceedings , vol. 52, Apr. 1964, p. 438. 

Description of an attenuation method of measuring the output 
energy of laser radiation. The principal element of this method 
is a coarse diffraction grating which attenuates the incident laser 
beam and produces a large number of diffraction orders of known 
intensity. An expression is obtained for the intensity ratio of the 
undiffracted beam to any one of the diffracted beams. A sketch of 
the optical system is included. 


A64-18997 

A COMPUTER APPROACH TO LASER DESIGN. 

T. G. Purnhagen (USAF, Office of Aerospace Research, Cambridge 
Research Laboratories, Microwave Physics Laboratory, Hanscom 
Field, Bedford, Mass. ) and J. Lubelfeld (USAF, Air Force Institute 
of Technology, School of Engineering, Dept, of Electrical Engineer- 
ing, Wright -Patter son AFB, Dayton, Ohio), 

IEEE Transactions on Electron Devices , vol. ED-11, May 1964, 
p. 219-228. 5 refs. 

Development of a computer program which calculates the 
efficiency of a pulsed four-level laser from the values of the system 
parameters and certain physically measurable characteristics of 
the laser material and the pumping source. The efficiency of a four- 
level laser system is defined as a product of six sub-efficiencies, 
each associated with one of the loss mechanisms operative in the 
system. Equations are derived which relate the sub- efficiencies to 
physically measurable parameters. The set of these equations 
constitutes the model for system efficiency, and, based on the model, 
a program is written for the IBM 1620 digital computer. A sample 
problem involving the design of a neodymium-doped glass laser 
oscillator is solved to illustrate the use of the model, and it is 
stated that the results of this analysis are in general agreement 
with known theoretical and experimental properties of the pulsed 
four-level laser. In general, the efficiency increases with length, 
radius, doping density, and pumping efficiency, and decreases as 
end reflectivities and pumping-pulse time-constant increase, within 
the restrictions imposed on the model by assumptions and approxi- 
mations. The method presented permits approximation of the opti- 
mum design before actual physical construction of the system. 


A64-19042 

UNIFORM RELAXATION OSCILLATIONS IN SHORT RUBY LASERS 
OF THE PLANAR FABRY -PEROT TYPE [REGELMASSIGE 
RELAX ATIONSSCHWINGUNGEN IN KURZEN RU BIN - L ASERN 
VOM EBENEN FABRY - PEROT -TYP]. 

Dieter Ross (Siemens und Halske AG, Zentral- Laboratorium, 
Munich, Germany). 

Zeitschrift fur Naturfor schung , vol. 19a, Mar. 1964, p. 387-391. 

9 refs. In German. 

Description of a technique for simplifying and enhancing the 
temporal oscillation behavior of short ruby lasers of the Fabry- 
Perot type, when the light source is rotationally symmetric about 
the axi# of the laser. The technique gives good accuracy when the 
laser and the light source are arranged symmetrically about an 
axis of an exfocal rotational-ellipsoidal mirror. When there is 
very low pumping efficiency or high resonator output, there appear 
periodically damped relaxation oscillations with continuous emis- 
sion. The reversal of the damping of the relaxation oscillations, 
which occurs when there Is a high quantum density in the resonator, 
is ascribed to an effect not accounted for by present-day theories. 

It is shown that, to obtain regular relaxation oscillations, it is 
important to have an undisturbed coupling between the laser modes. 


A64-19074 

CALCULATION OF PULSED-LASER INTENSITY [RASCHET 
INTENSIVNOSTI IMPUL’SNOGO LAZERA]. 

M. L. Ter-Mikaelian. 

Akadenma Nauk Armianskoi SSR , Doklady , vol. 38, no. 2. 1964, 
p. 105-110. 6 refs. In Russian. 

Calculation of the intensity of laser pulsed radiation. The 
nature of laser pulsations and the amplification of the initial in- 
tensity of quanta during their motion through the laser are exam- 
ined. The number of quanta that approach the output end plane 
of the laser is calculated and used to determine the output inten- 
sity as a function of time and laser parameters. 


A64-19196 

OPTICAL RADAR STUDY OF THE UPPER ATMOSPHERE. 

Robert A. Young (Stanford Research Institute, Menlo Park, 

Calif. ). 

Faraday Society, General Discussion on Chemical Reactions in the 
Atmosphere, Edinburgh, Scotland, Apr. 2, 3, 1964, Paper 3376. 

4 p. 

Discussion of the possibility of constructing and testing an op- 
tical radar system based on the recent development of high-power 
(100 watts or more) pulsed molecular-nitrogen gas lasers. It is 
stated that metastable nitrogen in the A^Z + state (lifetime ^ 2 sec) 
could now be detected in concentrations of less than lO^/cm^ in a 
uniform 100-m region. Energy released in the atmosphere by im- 
pinging particles will produce significant concentrations of this 
metastable molecule, and it is probable that measurable densities 
exist in auroral features. It is noted that prospects are good for 
producing a pulsed molecular laser emitting the N* first negative 
bands, and the N^ second positive bands, which would provide an 
independent means of obtaining the and N^(B) density, and their 
spatial distribution. 


A64-19290 

FILLING FACTOR AND ISOLATOR PERFORMANCE OF THE 
TRAVELING -WAVE MASER. 

F. S. Chen and W. J. Tabor (Bell Telephone Laboratories, Inc., 
New York, N.Y.). 

Bell System Technical Journal , vol. 43, May 1964, p. 1005-1033. 

7 refs. 

Contract No. DA- 36 -039-SC-89169. 

Analysis of the filling factor and isolator performance of the 
traveling -wave maser (TWM), and comparison with measurements, 
in order to reduce the amount of experimental work involved in de- 
veloping traveling -wave masers. It is stated that, although the 
discussion is centered on the comb- structure ruby TWM, the data 
provided also apply to other slow-wave structures using differ- 
ent active crystals. It is stated that, for the TWM using the 90° 
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operation of ruby and the comb as the slow -wave structure, the c 
axis of the ruby should be parallel to the * axis of the structure (the 
direction of the signal wave propagation) for the largest filling fac- 
tor. The improvement of the filling factor by the proper orientation 
of the c axis of the ruby is stated to be larger at the lower signal 
frequencies because the transition probability is more nearly linear 
at those frequencies. It is noted that the isolator should provide 
sufficient reverse absorption to make the TWM short-circuit stable 
and yet add the minimum forward absorption to the TWM. Both the 
reverse and the forward absorption of the isolator depend critically 
on the size of the ferrite disks and the position in which they are 
imbedded in the comb structure. 


A64-19291 

THE COMB-TYPE SLOW-WAVE STRUCTURE FOR TWM APPLICA- 
TIONS . 

F. S. Chen (Bell Telephone Laboratories, Inc,, New York, N.Y.). 
Bell System Technical Journal , vol . 43, May 1964, p. 1035-1066. 

10 refs. 

Contract No. DA-36- 03 9-SC -89169. 

Presentation of the space harmonic analysis of the dielectrical- 
ly loaded comb structure as used in traveling-wave masers (TWM). 
The frequency-phase characteristics are computed by regarding 
each finger of the comb structure as a capacitive loaded transmis- 
sion line. The impedance of the line is based on the space harmonic 
analysis. Computed data are found to be in agreement with experi- 
mental results and, in particular, it is confirmed that the frequency- 
phase relation depends critically on certain dimensions of the dielec- 
tric loading. The results of the analysis are used to derive criteria 
for the design of dielectrically loaded TWM comb structures, espe- 
cially of structures with low group velocity which are suitable to 
provide simultaneously large gain and large instantaneous bandwidth. 


A64-19349 

SOME RESULTS OF AN EXPERIMENTAL INVESTIGATION OF THE 
EFFECT OF A MAGNETIC FIELD ON THE EMISSION SPECTRUM 
OF A RUBY LASER [NEKOTORYE REZUL'TATY EKSPERIMEN- 
TAL'NOGO tSSLE DOV ANIIA VLIIANIIA MAGNITNOGO POLIA NA 
SPEKTR IZLUCHENtI A LAZERA NA RUBINE], 

A. M. Kubarev and V. I. Piskarev (Gor’kovskii Gosudarstvennyi 
Universitet, Radiofizicheskii Institut, Gorky, USSR). 

Zhurnal Eksperimental 'noi i Teoreticheskoi Fiziki , vol. 46, Feb. 

1964, p. 508-510. 7 refs. In Russian. 

Presentation of the results of an experimental investigation on 
the splitting of lines generated by a ruby at a temperature of 120°K 
under the action of a pulsed magnetic field. It is noted that the 
retuning of frequency does not occur gradually but in jumps from one 
axial resonator mode to another. A regular decrease in the frequency 
of generation with time is observed at room temperature. 


A64-19353 

THE THEORY OF INDUCED COMBINATION RADIATION [K TEORII 
INDUTSIROVANNOGO KOMBINATSIONNOGO IZLUCHENIIA]. 

V. M. Fain and E. G. lashchin (Gor'kovskii Gosudarstvennyi 
Universitet, Radiofizicheskii Institut, Gorky, USSR). 

Zhurnal Eka per imental ’noi i Teoreticheskoi Fiziki , vol. 46, Feb. 
1964, p. 695-709. 17 refs. In Russian. 

Discussion of the theory of two-quantum processes, with partic- 
ular attention to the induced Raman effect. Fluctuation -dissipation 
theorems are derived which relate the induced two-quantum radia- 
tions to fluctuations in the presence of an external sinusoidal signal. 
Spectral intensities of the spontaneous and induced combination, 
radiations can be linked by means of these theorems. The theory is 
applied in an investigation of electromagnetic waves m which induced 
Raman radiation is taken into account. It is also used for deducing 
the conditions of self -exc itation of a Raman laser. The relationship 
between Raman and parametric systems is considered. 


A64-19386 

COHERENT INTERACTION LENGTH OF LIGHT WAVES IN A NON- 
LINEAR MEDIUM. 


S. A. Akhmanov, A. I. Kovrigin, R. V. Khokhlov, and O. N. Chu- 
naev (Moscow State University, Moscow, USSR). 

(Zhurnal Eksperimental 'noi i Teoreticheskoi Fiziki . vol. 45, Nov. 
1963, fT. 1336-1343.) 

Soviet Physics - JETP, vol. 18, Apr. 1964, p. 919-924. 14 ref*. 

Translation. 

Experimental investigation of the factors determining the coher- 
ent interaction length of light waves when optical harmonic* are 
generated by passing light from a ruby laser through crystal* having 
nonlinear polarizability. It is shown that mean coherent length* 

} c 0. 5 cm can be obtained. It is also shown that the restriction* 
on the divergence of laser beams are very rigorous for large values 
of J c . This results in very different maximum efficiencies of power 
and energy conversion in experiments on optical harmonic generation. 
An extra amplitude modulation of the harmonic radiation is noted, 
which is stated to result probably from fluctuations in the angular 
distribution of energy during a ruby laser pulse. The angular dis- 
tributions of the harmonic and fundamental light beam* are compared. 
The possibility of increasing j| c by employing an optical resonator i* 
discussed briefly. 


A64-19403 

OSCILLATION EQUATIONS FOR LASERS WITH EXTERIOR MIR- 
RORS AND FOR LASERS WITH NONUNIFORM INVERSION 
[SCH W INGU NGSGLEICHUNGEN FUR LASER MIT AUSSEREN 
SPIEGELN UND FUR LASER MIT UNGLEICHM ASSIGER INVERSION]. 
Dieter Ross (Siemens und Halske AG, Zentral- Laborator ium, 

Munich, Germany). 

Zeitschrift fur Naturforschung , vol. 19a, Apr. 1964, p. 421-423. 

11 refs. In German. 

Analysis of the dependence of oscillations in a laser with ex- 
terior mirrors on the distance of the mirror from the active laser 
material. A one-mode laser is assumed, for which the interrela- 
tion between inversion and quantum number is described by coupled 
differential equations. For the calculations, the oscillation transit 
time is divided into a passive transmission of energy between the 
active material and the mirror, and an active amplification in the 
material itself. The linear approximation of the modified oscilla- 
tions shows that the relaxation period is proportional to the square 
root of the relationship for the transit time, and that the damping 
period is dependent on the threshold pump rate and the quantum 
density . 


A 64-19405 

POLARIZATION AND RELAXATION TIME AS A MEANS OF FRE- 
QUENCY DISCRIMINATION FOR LASER EMISSION WITH NEO- 
DYMIUM IN CALCIUM TUNGSTATE [POLARISATION UND 
RELAX AT IONSZEIT ALS MITTEL ZUR FREQUENZWAHL FUR 
DIE EMISSION DES LASERS MIT NEODYM IN CALCIUMWOLF- 
RAMAT], 

KarlGiirs (Siemens und Halske AG, Forschungslaboratorium, 

Munich, Germany). 

Zeitschrift fur Naturforschung , vol. 19a, Apr. 1964, p. 515, 516. 

7 refs. In German. 

Theoretical determination of the threshold value of a neodymium- 
doped calcium tungstate laser, when the laser oscillates simulta- 
neously in two lines, 10,585 A and 10,652 A. Such oscillations are 
achieved by employing a glass plate instead of a polarization prism. 
The results show that simultaneous emission in both lines can be 
maintained at high pumping efficiencies without interference from 
the laser singing path. With a ruby laser, oscillations are possible 
in one line only. 


A64-19449 

EFFECT OF IMPURITY DISTRIBUTION ON SIMULTANEOUS LASER 
ACTION IN GaAs AT 0. 84 AND 0. 88 M . 

H. Nelson and G. C. Dousmams (Radio Corporation of America, 

RCA Laboratories. Princeton, N.J.). 

Applied Physics Letters , vol. 4, June 1, 1964, p. 192-194. 

Description of a GaAs laser diode which can oscillate simulta- 
neously at two wavelengths, about 8430 and 8800 A. A figure shows 
the spectra obtained at 77°K from a diode with the diffused portion 
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of the P region 2-Ji wide. The two incoherent emission peaks shift 
to shorter wavelengths with increasing current; A is the usual GaAs 
peak? B is the additional peak characteristic of the diode presented. 
It is stated that the shifts of the incoherent emission B with current, 
and its linewidths are similar to those of line A in the heavily doped, 
epitaxially grown units described earlier. The Zn and Sn concentra- 
tions in the epitaxial portion of the P layer are large and can create 
"tail" states with sufficient densities for stimulated emission from 
deep-lying states. It is noted that the insensitivity of the threshold 
to temperature suggests deep, but not necessarily discrete, states; 
the temperature dependence of the laser threshold for the usual 
GaAs laser line A depends strongly on doping. Low-doped units 
show a threshold rise of 10 to 30 times from 4. 2 to 7B°K. 


A64-19483 

DESIGN CONCEPTS FOR A LASER -PHOTON PROPULSION 
SYSTEM. 

Lanny M. Englund (Michigan, University, Ann Arbor, Mich.). 

AIAA Student Journal , vol. 2, May 1964, p. 3-5, 13 refs. 

Presentation of a conceptual theoretical investigation into the 
possible future development of a pure or partial photon propulsion 
system utilizing the laser principle of stimulated emission of radia- 
tion as a means of photon production and collimation into a photon 
beam, to provide a propulsive thrust. The investigation is limited 
to a discussion of the present theoretical study of the ideal photon 
rocket, to a summary of basic laser technique, and to the conceptual 
application of the laser principle of stimulated emission of radiation 
to the theoretical photon rocket. 


A64-19554 

LASER OSCILLATION AT 1. 06 U IN THE SERIES 

Na 0A 5 Gd 0.5-xNd x WO 4 . 

G. E. Peterson and P. M. Bridenbaugh (Bell Telephone Laboratories, 
Inc., Murray Hill, N.J. ). 

Applied Physics Letters , vol. 4, May 15, 1964, p. 173-175. 11 refs. 

Discussion of laser action in a system in which the density of 
active ions is high. Laser action is observed at a wavelength of 
about 1. 06u for compounds in the series NaQ. gGdQ. 5. x ^ d x^ V ^4 * 
where the range of x is from 0. 01 to 0. 5. The linewidths are inde- 
pendent of concentration, but do sharpen with decreasing tempera- 
ture. The concentration variation of the fluorescent lifetime of the 
*3/2 8tate * 8 determined at room temperature by a Btroboscopic 
technique. The quantum efficiency of this state decreases rapidly 
with room temperature. 


A64-19555 

GIANT -PULSE LASER AND LIGHT AMPLIFIER USING VARIABLE 
TRANSMISSION COEFFICIENT GLASSES AS LIGHT SWITCHES. 
Georges Bret and Francois Gires (C.S. F. , Departement de Physique 
Appliquee, Orsay, Seine -et-Oise, France). 

Applied Physics Letters , vol. 4, May 15, 1964, p. 175, 176. 

Brief description of a giant-pulse laser and a light amplifier 
which employ glass whose light-transmission coefficient depends 
strongly on the intensity of the incident light for optical switching. 
The energy and duration of a ruby-laser pulse are measured for the 
laser operating with both glass plate and Kerr cell optical switches. 


A64-19556 

LOCALIZED FLUID FLOW MEASUREMENTS WITH AN He-Ne 
LASER SPECTROMETER . 

Y. Yeh and H. Z, Cummins (Columbia University, Columbia 
Radiation Laboratory, New York, N.Y.). 

Applied Physics Letters , vol. 4, May 15, 1964, p. 176-178. 
Research supported by the Joint Services; NSF Grant No. GP-438; 
Grant No. DA-ARO-D- 31- 124 -G 380. 

Description of a method for measuring the Doppler shifts in the 
Rayleigh scattered light from polystyrene spheres (0. 557-u diam.) 
suspended in water. An He-Ne laser spectrometer is. used to 


measure the Doppler shifts for spheres whose velocities are as low 
as 0,007 cm/sec. The laser beam is split by a beam splitter. The 
beam traversing one arm of an interferometer is SSB -modulated 
and acts as an optical local oscillator, while the other beam illumi- 
nates the scattering cell. The scattered radiation is focused and 
recombined with the local oscillator beam at the cathode of a photo- 
multiplier, and the beat signal is processed electronically with an 
instrumental resolution of about 10 cps. The spheres produce a 
line-broadening of about 10 cps at 30° owing to diffusion. This cor- 
responds to a minimum detectable velocity of 0. 004 cm/sec. 


A64-19557 

CONTINUOUS VISIBLE LASER ACTION IN SINGLY IONIZED ARGON, 
KRYPTON, AND XENON. 

E. I. Gordon, E. F. Labuda (Bell Telephone Laboratories, Inc. , 
Murray Hill, N.J. ) and W. B. Bridges (Hughes Aircraft Co. , 

Hughes Research Laboratories, Malibu, Calif.). 

Applied Physics Letters , vol. 4, May 15, 1964, p. 178-180. 6 refs. 

Discussion of continuous laser action at wavelengths from 
4545 to 5287 ^ in singly ionized argon, krypton, and xenon. To 
achieve continuous laser action with relatively modest currents, the 
lasers, using Brewster windows and external dielectric mirrors, 
are constructed of small-bore quartz tubing. The threshold levelB 
for laser oscillation at several visible wavelengths are reported, 
and the behavior of the laser action at 4880 ^ is studied. 


A64-19559 

LASER OSCILLATIONS IN Nd -DOPED YTTRIUM ALUMINUM, 
YTTRIUM GALLIUM AND GADOLINIUM GARNETS. 

J. E. Geusic, H. M. Marcos, and L. G. Van Uitert (Bell Telephone 
Laboratories, Inc. , Murray Hill, N, J. ). 

Applied Physics Letters , vol. 4, May 15', 1964, p, 182-184. 

Contract No. DA- 36- 039- AMC-0233 3(E). 

Description of the continuous operation of a yttrium -aluminum 
laser pumped at room temperature with a tungsten lamp. In addition, 
pulsed oscillations- in Nd-doped yttrium- gallium and gadolinium- 
gallium garnets are studied at 300°K. The pulsed behavior of the 
various systems is observed by inserting a laser rod into a helical 
xenon flash-lamp. In the continuous oscillation experiments, the 
laser crystal is placed at one focus of an elliptical cylinder, and an 
Hg lamp or quartz-iodine -tungsten lamp is placed at the other focus. 
It is felt that, with optimization of crystal quality and Nd concen- 
tration, further reductions of threshold levels will be obtained. 


A64-19748 

THE COUPLED-CAVITY TRANSMISSION MASER- AN ALYSIS. 

T. R. O'Meara (Hughes Aircraft Co. , Research Laboratories, 
Malibu, Calif.). 

IE EE Transactions on Microwave Theory and Techniques , vol. 
MTT-12, May 1964, p. 336-348. 23 refs. 

Discussion of an analysis of a maser amplifier structure devel- 
oped at Hughes Research Laboratories and consisting of a cascade 
of iris-coupled ^/2-cavities with isolators. Starting from the basic 
media susceptibility, narrow-band equivalent networks and matrix 
representations are derived for maser and isolator cavities. A 
rational function approximation to the overall gain functions is there- 
by derived by matrix methods. From one viewpoint, the overall 
amplifier may be regarded as a negative- resistance inverse-feed- 
back amplifier. The key design parameter is shown to be the iso- 
lator round-trip attenuation. Excess isolation yields an overly 
rounded gain-frequency characteristic, while deficient isolation 
yields a characteristic with excess ripple or instability in the ex- 
treme cases. The feedback effects associated with intermediate 
"optimum" values of isolation reduce the effective gain per cavity 
below the normal gain of a single cavity, but in return one obtains 
a reduced gain sensitivity which may be reduced to a value com- 
parable to or lower than that of the pure traveling- wave maser. 
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A64-19749 

THE COUP LED- CAVITY TRANSMISSION MASER- ENGINEERING 
DESIGN. 

F. E. Goodwin, J. E. Kiefer, and G. E. Moss {Hughes Aircraft 
Co. , Research Laboratories, Malibu, Calif. ). 

IEEE Transactions on Microwave Theory and Techniq ues, vol. 

MTT-12, May 1964, p. '349-358. 14 refs. 

Description of the experimental design of an X-band microwave 
maser amplifier which uses a new type of slow-wave circuit. The 
slow-wave circuit consists of a cascade of iris-coupled ruby reso- 
nators separated by garnet isolators. This unit provides significant 
reduction in size and weight over previously reported maser slow- 
wave circuits. The microwave properties of the solid ruby reso- 
nator are treated in detail, and the passive bandwidth of the single 
transmission cavity and its relation to the iris susceptance are 
shown. Experimental techniques involved in obtaining and measur- 
ing precise iris susceptance are presented. A step-by-step proce- 
dure for designing an amplifier having a given gain and tuning range 
is also presented. Typical performance characteristics include a 
gain of 30 db, instantaneous bandwidth of 25 Me, and a noise tem- 
perature of 15°K. An electronic tuning range of 200 Me has been 
achieved in one configuration with a 20-db gain and a 25-Mc band- 
width. The weight of the maser and dewar flask unit, filled with 
6 liters of helium for 24 hours of operation, is less than 40 lb. 

The design of the dewar flask enables the cryogenic system to work 
over a wide range of vertical angles, thus facilitating the use of the 
maser at the feed of a large steerable antenna. 


A64-19876 

THEORY OF AN OPTICAL MASER. 

Willis E. Lamb, Jr. (Yale University, New Haven, Conn. ). 
( International Conference on Quantum Elec tronics. 3rd, Paris 
France, Feb. 19fe3,~ j ' 1 ’ 

Physical Review, 2nd Series, vol. 134, June 15, 1964, p. A1429-A1450 
22 refs. 

USAF- supported research. 

Theoretical investigation of the operation of multimode maser 
oscillators. A high-Q multimode cavity is cons -’ered in which there 
is given a classical electromagnetic field acting on a material me- 
dium which consists of a collection of atoms described by the laws 
of quantum mechanics. The effect of the electromagnetic field on 
the atoms in the cavity is to produce a macroscopic electric polari- 
zation of the medium. This acts as a source for the electromag- 
netic field, in accordance with Maxwell's equations. The calculations 
include nonlinear effects. Among the results obtained are the 
threshold conditions, the single -mode output as a function of cavity 
tuning, the production of combination tones, and population pulsa- 
tions. A more approximate discussion of maser action using rate 
equations is also given in which the concept of "hole burning" plays 
a role. 


A64-19921 

DETERMINATION OF THE VELOCITY OF LIGHT USING THE 
LASER AS A SOURCE. 

Douglas Sinclair and M. Parker Givens {Rochester , University, 
Institute of Optics , Rochester, N. Y. ). 

Optical Society of America, Journal , vol. 54. June 1964, p. 795- 
Contract No. AF 19(628) -465. 

Measurements of the velocity of light using a continuously 
operating gas laser as the source. The He-Nc laser, operating in 
the red (6328 ft ), produces several closely spaced but sharp spectral 
lines. Two of these lines are isolated and directed through a mirror 
arrangement to a photomultiplier. The output is then fed to a radio 
receiver (tuned to respond only to beat frequencies of 150 and 300 Me) 
where the beat signal is amplified and measured in a final detector 
circuit. This self-modulation obviates the need for the usual toothed 
wheels, rotating mirrors, etc. Two independent runs give c = 2. 992 
and c-2.993 x 10® m/sec, whe re the last figures are probably not 
significant. These results differ from each other and from the 
accepted value (- 2.998 x 10^ m/sec) bv less than 1%. but it is 
believed that greater accuracy may be obtained with more refined 
frequency - and distance -measuring techniques. 


A64-19933 

THEORY OF INTERMODULATION AND HARMONIC GENERATION 
IN TRAVELING-WAVE MASERS. 

E. O. Schulz -DuBois (Bell Telephone Laboratories, Inc., Murray 
Hill, N.J.). Y 

IEEE, Proceedings , vol. 52, June 1964, p. 644-656. 10 refs. 
Contract No. DA 36 -039-SC -85357 . 

Development of a quantitative theory for traveling-wave maser 
intermodulation using both the density matrix formalism and the 
Bloch equations of motion. Under high power conditions, a nonlinear 
response in the spin system of a maser is predicted by an analysis 
based on either of the above approaches. The coupling of the non- 
linearities to the traveling-wave maser circuit is considered, and the 
measurable power output at intermodulation and second harmonic 
frequencies is computed. For a typical traveling-wave maser with 
rub> maser material and a comb slow-wave structure, the computa- 
tion yields power levels that are below noise under most operating 
conditions of masers used as low-noise receiver preamplifiers. 


A64-19934 

MEASUREMENT OF INTERMODULATION AND A DISCUSSION OF 
DYNAMIC RANGE IN A RUBY TRAVELING- WAVE MASER. 

W. J. Tabor, F. S. Chen, and E. O. Schulz -DuBois (Bell Telephone 
Laboratories, Inc., Murray Hill, N.J.), 

IEEE, Proceedings , vol. 52, June 1964, p. 656-663. 7 refs. 

Contract No. DA- 36 -039-SC -8.9169. 

Measurement of intermodulation in a ruby traveling-wave maser 
similar to the one developed for project Telstar. The power level 
at frequency 2£^ - fj is measured when strong signals at frequencies 
fj and f 2 are applied to the maser. In agreement with theoretical 
predictions, the intermodulation power level is found to be extremely 
weak. Results of the measurement can be expressed as P(2f 2 - fj) = 
2P(f2) ~ P(fj) ~ 95, where f^ * 4110 Me, f 2 = 4140 Me, and the powers 
are measured in dbm. The dynamic range of the traveling-wave 
maser is described with emphasis on the gain saturation and inter - 
modulation behavior. 


A64-19939 

THE LASER INTERFEROMETER - APPLICATION TO PLASMA 
DIAGNOSTICS. 

J. B. Gerardo and J. T. Verdeyen (Illinois, University, Dept, of 
Electrical Engineering, Urbana, 111.). 

IEEE, Proceedings , vol. 52, June 1964, p. 690-697. 10 refs. 

Contracts No. AF19(6 04)-3307 ; No. SC87232. 

Discussion of a laser interferometer employing a reference 
cavity with spherical mirrors. Its sensitivity is greater than that 
of a similar interferometer with planar mirrors because the closely 
spaced normal modes with nonzero transverse indices can be re- 
solved in the former but not in the latter. The optimum geometrical 
conditions of both the laser resonant structure and the reference arm 
are considered. It is shown that the geometry of each cannot be 
chosen independently of the other due to the fact that the laser output 
usually consists of many frequencies within the Doppler -broadened 
laser transition. Sensitivity limitations and some experimental 
measurements of electron densities in gaseous plasmas are also 
discussed. 


A64-19944 

INJECTION-LUMINESCENCE PUMPING OF A CaF 2 : Dy 2+ LASER. 

S. A. Ochs and J. I. Pankove (Radio Corporation of America, RCA 
Laboratories, Princeton, N.J.). 

IEEE, Proceedings, vol. 52, June 1964, p. 713, 714. 

Research supported by the Radio Corporation of America Contract 
No. NAS 8-5219. 

Note on the successful pumping of a CaF 2 : Dy 2+ laser by means 
of injection luminescence. The GaAs x P l _ x diodes are used at 
pumped-helium temperatures to provide effective optical pumping 
for durations of up to 0.2 sec. The laser rod and surrounding diodes 
are immersed in liquid helium cooled slightly below the lambda point. 
The output of the laser is viewed through two windows by an In As 
detector. Current is passed through the diodes in manually triggered 
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single pulses whose amplitude and duration can be adjusted. As the 
pumping current is increased, the lasing delay is reduced, and the 
average pulse height and pulse density are increased. 


A64-19945 

CW OPTICAL MASER ACTION UP TO 133 H (0.133 MM) IN NEON 
DISCHARGES. 

C. K. N. Patel, W. L. Faust, R. A. McFarlane, and C. G. B. 
Garrett (Bell Telephone Laboratories, Inc., Murray Hill, N. J. ). 
IEEE, Proceedings , vol. 52, June 1964, p. 713. 6 refs. 

Note on 14 new maser transitions in a pure neon discharge 
ranging from 50 to 133 JL The maser structure used is similar to 
that reported previously by the authors, but the discharge -tube 
diameter is larger in the present case to keep the diffraction losses 
small at longer wavelengths. The wavelengths of the oscillating 
transitions are measured with a 250-mm monochromator. The order 
separation between different orders of the grating is achieved through 
the use of various transmission filters such as sapphire and impreg- 
nated polyethylene . 


A64-19947 

NOVEL LASER Q-SWITCHING MECHANISM. 

J. L. Wentz (Westinghouse Electric Corp. , Aerospace Div. , 
Defense and Space Center, Baltimore, Md.). 

IEEE, Proceedings , vol. 52, June 1964, p. 716, 717. 

Note on the use of potassium dihydrogen phosphate (KDP) for 
Q-switching lasers. The Q-switch mechanism consists of two KDP 
crystals operating as an optical shutter. The laser beam does not 
have to pass through transparent electrodes, and the mechanism 
operates at halfwave voltages that are substantially less than 1000 
volts. The device considered here can also be employed as an 
optical amplitude modulator. 


A64-19950 

ELECTRO-OPTIC FREQUENCY MODULATION IN OPTICAL 
RESONATORS. 

Ammon Yariv (Lockheed Aircraft Corp., Lockheed Missiles and 
Space Co., Electronics Research Laboratory, Palo Alto, Calif.). 
IEEE, Proceedings ,• vol . 52, June 1964, p. 719, 720. 7 refs. 

Discussion of some possible applications of the electron-optic 
effect. Frequency modulation of lasers, longitudinal-mode sup- 
pression in lasers, and laser frequency stabilization are considered. 
These applications are based on control of the internal feedback 
conditions in an optical resonator. They provide an electrical, 
rather than an electromechanical or magnetomechanical means of 
tuning the resonator. 


A64-19952 

GAS BREAKDOWN CRITERION FOR PULSED OPTICAL RADIATION. 
Richard G. Tomlinson (Ohio State University, Dept, of Electrical 
Engineering, Antenna Laboratory, Columbus, Ohio). 

IEEE, Proceedings , vol. 52, June 1964, p. 721, 722. 

Contract No. AF 33(657)-10824. 

Development of a breakdown criterion for a Q-switched gas 
laser. It is stated that the applicable breakdown criterion, when a 
particular gas mixture at a given pressure and ambient electron 
density is exposed to radiation of a particular wavelength, intensity, 
and pulse duration, is that criterion which yields the smaller value 
for the critical density of free electrons. 


A64-19954 

TRIANGULAR INJECTION LASERS. 

J. C. Marinace, A. E. Michel, and M. I. Nathan (International 
Business Machines Corp. , Thomas J. Watson Research Center, 
Yorktown Heights, N.Y.). 

IEEE, Proceedings , vol. 52, June 1964, p. 722, 723. 


Brief note on injection lasers which are fabricated in the shape 
of equilateral triangles. Some of these lasers exhibit highly direc- 
tional beams and a rapid increase in quantum efficiency at threshold, 
characteristic of Fabry-Perot lasers. Others are nondirectional 
and have no increase in quantum efficiency at threshold. Their 
spectrum is similar to nondirectional rectangular parallelepipeds 
with four cleaved sides. The triangular structures are cleaved 
diffused GaAs wafers. 


A64-20056 

ABSOLUTE SCATTERING FUNCTIONS AND TRANSMISSION 
VALUES FOR INTERPRETING LASER LIGHT SCATTERING IN THE 
MESOSPHERE. 

E. P. Palmer (Utah, University, Dept, of Electrical Engineering, 
Salt Lake City, Utah) and W. G. Zdunkowski (Utah, University, 

Dept, of Meteorology, Salt Lake City, Utah). 

Journal of Geophysical Research , vol. 69, June 1, 1964, p. 2369- 
2377. 24 refs. 

NSF-supported research. 

Calculations of the absolute scattering functions for Rayleigh 
and Mie-particle scattering for laser light of 7000 A, particle radii 
ranging from 0.056 to 1.67 microns, and indices of refraction of 
1. 330 (water) and 1. 500 (silicates). Transmission values for a 
molecular atmosphere and an atmosphere containing particles are 
presented and night airglow background is estimated. The particle 
concentrations necessary for Mie scattering to equal Rayleigh scat- 
tering are given for various scattering angles and particle sizes. 

The application of the calculations to systems for measuring particle 
concentrations by light scatter is discussed. 


A64-20351 

APPLICATION OF RESONANCE COOPERATION OF RARE-EARTH 
IONS Nd 3 + AND Yb 3+ TO LASERS (Na Q 5 RE Q> 6 W0 4 ). 

G. E. Peterson and P. M. Bridenbaugh (Bell Telephone Laborato- 
ries, Inc., Murray Hill, N.J.). 

Applied Physics Letters , vol. 4, June 15, 1964, p. 201, 202. 9 refs 

Note on the application of resonance phenomena to provide an 
increase in the effective number of pumping bands by the coupling 
of two dissimilar ions. For an excited A-ion to exchange energy 
nonradiatively with an unexcited B-ion, it is necessary that an ener- 
gy gap downward from state M match a gap from the ground state 
in ion B. The gap from M need not necessarily be to the ground 
state. Exchange to ion B can also take place employing a gap in B 
not involving the ground state, provided that in the experiment the 
lower level of the B-gap be populated. Some coupling must exist 
between A and B. Because long-range interactions between rare 
earths are known, it is felt that electrostatic couplings play a sig- 
nificant role. As an example of an exchange process, the compound 
Na 0. 5 Gd 0 . 46 ^dp 02^^0 02^®4’ wtiere Nd and Yb are resonance- 
coupled is briefly discussed. 


A64-20352 

NONRADIAT1VE ENERGY EXCHANGE AND LASER OSCILLATION 
IN Yb 3+ - , Nd 3+ -DOPED BORATE GLASS. 

A. David Pearson and S. P. S, Porto (Bell Telephone Laboratories, 
Inc., Murray Hill, N.J.). 

Applied Physics Letters, vol. 4, June 15, 1964, p. 202-204. 7 refs. 

Discussion of laser action in borate glasses doped with Nd + 
and Yb 3+ ions. The glasses used contained 20 mole % calcium oxide, 
10 mole % lithium oxide, and 70 mole % boron oxide and are refined 
to a homogeneous, bubble-free condition. Cylindrical rods are 
ground from the glass, polished as spherical mirror resonators, 
and silvered to give zero % transmission at one end and 2% at the 
other. Most of the laser experiments are carried out at 77°K by 
inserting the glass rods into a helical flashlamp enclosed in a cylin- 
drical aluminum reflector, the whole apparatus being contained in 
a liquid nitrogen dewar flask. The laser radiation is focused onto 
the slit of a grating spectrometer having a photomultiplier as its 
detector. The wavelength of excitation of the laser action of three 
differently doped glasses is determined through the use of sharp 
cut-off filters placed between the flashlamp and rods, which are 
located outside of the flashlamp. 
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A64-20354 

LATTICE ENERGY TRANSFER AND STIMULATED EMISSION 
FROM CeF 3 :Nd 3+ 

J, R. O'Connor (Massachusetts Institute of Technology, Lexington, 
Mass. ) and W. A. Hargreaves (Optovac, Inc. , North Brookfield, 
Mass. ). 

Applied Physics Letters, vol. 4, June 15, 1964, p. 208, 209. 7 refs. 

USAF-supported research. 

Description of some of the laser properties of single crystals 
of CeF^, in particular, the transfer of lattice energy to stimulate 
emission from CeF3:Nd J + . Excitation experiments are performed 
on crystals containing 0. 1 at. % Nd, fabricated into cylindrical 
etalons. The end faces are parallel, silvered, and flat to within 
1/4 of a wavelength. Optical pumping is accomplished by using 
three flashlamps, and the emission is monitored by a photomultiplier 
tube through an interference filter. Laser and flashlamp intensity 
signals are displayed as functions of time. 


A64-20605 

PHONON MASER PICTURE OF ACOUSTIC AMPLIFICATION - A 
SIMPLE EXAMPLE. 

Harold N. Spector (Illinois Institute of Technology, Research 
Institute, Physics Div. , Chicago, 111.). 

Philosophical Magazine, 8th Series , vol. 9, June 1964, p. 1057, 

1058. 

Presentation of a simple calculation of the absorption coefficient 
of the acoustic wave to permit the phenomenon of acoustic amplifi- 
cation to be regarded quantally as a stimulated emission of phonons. 
It is considered that this picture of a phonon maser is very useful 
from a conceptual point of view. 


A64-20918 

IMPURITY STATES IN SEMICONDUCTING MASERS. 

II. J. Zeiger (Massachusetts Institute of Technology, Lincoln 
Laboratory, Lexington, Mass. ), 

Journal of Applied Physics , vol. 35, June 1964, p. ]c57-1667 
18 refs. 

Development of a formalism for the computation of negative 
conductivities for inverted populations involving impurity states 
in semiconductors. General expressions are derived for the fol- 
lowing classes of systems: (1) transitions between states belonging 

to the same band edge, (2) direct transitions between states belong- 
ing to different band edges, and (3) indirect transitions between 
states belonging to different band edges. The expressions for nega- 
tive conductivities are simplified by making use of the effective 
m iss approximation. The results are applied to an example of each 
of the three classes of processes, where class (2) is represented 
by a model of the GaAs diode laser. For this model it is found that, 
at low temperatures, with an acceptor concentration of ~10* 8 /cm 3 
and an effective acceptor radius of ~ 20 A, population inversion of 
donor states relative to acceptor states yields a greater negative 
conductivity than inversion of donor states relative to the valence 
band. A brief discussion of diode-laser threshold conditions is 
presented. 


A64-20919 

PULSE PROPAGATION IN A LASER AMPLIFIER. 

James P. Wittke (Radio Corporation of America, RCA Laboratories, 
Princeton, N. J. ) and Peter J. Warter (Princeton University, 
Electrical Engineering Dept. , Princeton, N. J. ). 

Journal of Applied Physics, vol. 35, June 1964, p. 1668-1672. 

8 refs. 

Discussion of pulse propagation in maser-type traveling -wave 
amplifiers with a homogeneously broadened transition on the basis 
of formalism analogous to the Bloch equation. Phenomenological 
dephasing and recovery times are defined, and a linear (nonsatura- 
ble) loss mechanism is included.' The numerical calculations pre- 
sented are limited to the case of negligible excitation during the 
time it takes a pulse to pass. For the case in which pulses are 
allowed to grow until the amplifier is saturated, the accompanying 


steady-state pulses are found to have a unique shape and an inten- 
sity that is independent of the initial pulse. The parameters of these 
steady-state pulses depend only on the ratio of the linear loss and 
gain coefficients. Steady-state pulses have a peak intensity that 
decreases monotonically from infinity to zero as the linear loss 
coefficient varies from zero to the gain coefficient, while the pulse 
width correspondingly varies from zero to infinity, and the pulse 
energy varies from a finite value to zero. Steady-state pulses 
propagate at a velocity less than that of the small signal velocity 
in the medium. 


A64-20920 

SIZE -DEPENDENT SPONTANEOUS ENERGY LOSS IN LASERS 
DUE TO SELF-STIMULATED EMISSION. 

Tom Waite (North American Aviation, Inc. , Science Center, 

Canoga Park, Calif, ). 

Journal of Applied Physics , vol. 35, June 1964, p. 1680-1682. 

Analysis showing that large traveling - wave laser amplifiers 
(or a series of smaller ones) when pumped to a significant degree 
of population inversion undergo decay via: (1) natural spontaneous 

emission of radiation from individual excited atoms, and (2) a size- 
dependent decay due to self-amplification of the spontaneously emit- 
ted radiation which passes through a large fraction of the amplifier 
length before escaping. This latter effect has a definite size thresh- 
old near which the decay rate changes several orders of magnitude. 
The decay rate is roughly independent of size except near the 
threshold. 


A64-20996 

LONG DISTANCE INTERFEROMETRY WITH A He-Ne LASER. 

F. T. Arecchi and A.Sona (Laboratori C.I.S.E., Milan, Italy). 
Nuovo Cimento, Serie Decima , vol. 32, May 16, 1964, p. 1117-1121. 

5 refs . 

Research supported by the Consiglio Nazionale delle Ricerche. 

Presentation of preliminary results of a long-distance inter- 
ferometry experiment, where the source is a He-Ne laser working 
at the 6328 A transition in single -mode operation. It is shown that 
ah ordinary visible laser is a source suitable for interferometry 
over path differences larger than 120 m. An integral plot shown for 
a unit time of 0.1 sec (total time 51.2 sec) and for lengths of both 
arms of around 50 cm yields information both on the long-term 
stability of the system considered and on the number of wavelengths 
corresponding to a calibrated movement. 


A64-21002 

AN OPTICALLY PUMPED 87 Rb LASER OSCILLATOR. 

P. Davidovits (Columbia University, Radiation Laboratory, New 
York. N. Y. ). 

Applied Physics Letters, vol. 5, July 1, 1964, p. 15, 16. 

Joint Services -supported research. 

Description of laser oscillations observed in optically pumped 
Rb at the ground state hyperfine transition frequency (~ 6835 Me). 
The 87 Rb was placed with nitrogen buffer gas at a pressure of 11 torr 
in a glass cell designed to fit a tuned microwave cavity. The system 
was magnetically shielded, and the magnetic field on the system was 
reduced to below 100 JiGauss. In this way, the various hyperfine 
Zeeman transitions are made to overlap, and stimulated emission 
from atoms in the F = 2, mp = ± 1 levels combines with the emission 
from atoms in the F a 2, mp a 0 level to produce high gain. The 
characteristics of the resulting self-sustained laser oscillation are 
discussed . 


A64-21058 

INTERACTION OF VERY INTENSE RADIATION FIELDS WITH 
ATOMIC SYSTEMS. 

Oldwig von Roos (California Institute of Technology, Jet Propulsion 
Laboratory, Pasadena, Calif. ). 

Physical Review, Second Ser ies, vol. 135, July 6, 1964, p. A43-A50. 
12 refs. 

Contract No. NAS 7-100. 
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Presentation of a method for analyzing multi -phonon radiation 
processes in first- or second-order perturbation theory. The theory 
is applied to the interaction of an atomic electron with a very intense 
linearly polarized laser beam. It is found that, under certain 
approximations, induced radiation will occur at all harmonics of the 
fundamental laser frequency. The intensity distribution of this 
radiation is symmetric about the axis of polarization of the primary 
beam and is peaked at an angle of 45° with respect to direction of 
propagation of the secondary radiation. This angle markedly shifts 
toward 0° for higher harmonics. The transition probabilities are 
high enough to make the effect readily noticeable. 


A64-21214 

THE OPTO-ACOUSTIC MASER EFFECT. 

V. R. Nagibarov and U. Kh, Kopvillem (Academy of Sciences, 
Physico-Technical Institute, Kazan, USSR). 

(Zhurnal Ekape rimental 'noi i Teoreticheskoi Fiziki , vol. 45, Dec. 
1964, p. 2006-2008.) 

Soviet Physics - JETP, vol. 18, May 1964, p. 1377, 1378. 8 ref*. 

Translation. 

Analytical investigation of a multiple -quantum maser effect by 
which phonon* are generated directly from photons, rather than 
from magnons, a* by single quantum effects. This opto-acoustic 
effect is illustrated and is noted as being a promising mechanism 
for opening the millimeter and submillimeter regions of the electro- 
magnetic spectrum and for producing hypersonic vibrations and 
microwave frequencies up to the Debye frequency. 


A64-21283 

LINE STRENGTHS FOR NOBLE-GAS MASER TRANSITIONS; CAL- 
CULATIONS OF GAIN /INVERSION AT VARIOUS WAVELENGTHS. 

W. L. Faust and R. A. McFarlane (Bell Telephone Laboratories, 
Inc., Murray Hill, N.J. ). 

Journal of Applied Physics , vol. 35, July 1964, p. 2010-2015. 28 

refs . 

Derivation of relative line strengths for s-p, p-d, and d-f 
transitions of Ne, A, Kr, and Xe by the method of Koster and Statz, 
under the assumption of the j-L coupling scheme of Racah. When the 
relative strengths are given a common denominator, a set of rules 
for strong lines becomes apparent, similar to rules which have been 
noted for L-S coupling. For comparison with experiment, several 
sets of Ne lines are considered, each set having one specific initial, 
and one final configuration. For the higher £. values (p-d and d-f) 
the lines found to give oscillation are almost exclusively the lines 
with large relative strengths. The absolute line strengths S are then 
calculated in the Coulomb approximation of 3ates and Damgaard; 
only transitions between two excited states are considered. The in- 
version quantity is said to be a population difference between ele- 
mentary quantum states. 


A64-21367 

LASER EFFECT ON MERCURY VAPOR IN AN He-Hg MIXTURE 
[EFFET LASER SUR LA VAPEUR DE MERCURE DANS UN ME- 
LANGE He-Hg]. 

Marc Armand and Philippe Martinot -Lagarde (Compagnie Generale 
de Telegraphie sans Fil, Laboratoires , Corbeville, Seine-et-Oise , 

F ranee). 

Academic des Sciences (Paris), Comptes Rendus , vol. 258, no. 3, 
Jan. 20, 1964, p. 867, 868. In French. 

Experimental obtainment of the laser effect on two mercury 
bands at 1. 53 and 1. 81 H, in a mixture of helium and mercury, by 
pumping with an electric discharge. The classic experimental 
device used is outlined, and the result obtained is interpreted. It 
is stated that the spectrograph used permits the measurement of the 
wavelength at approximately 0.01 H. The two wavelengths measured 
are 1. 53 and 1. 81 M . The optic gain of the former is higher than 20%, 
that of the latter band appears weaker. 


A64-21430 

ELLIPTICAL HEAD FOR LIQUID LASER RESEARCH. 

Erhard J. Schimitschek and Adolph L. Lewis (U. S. Navy, Electron- 
ics Laboratory, San Diego, Calif. ). 

Review of Scientific Instruments , vol. 35, July 1964, p. 911, 912. 

Brief description of a laser head for liquid laser materials, 
which uses an elliptical configuration and which enables observation 
of the liquid in situ. Construction details of the laser head are 
shown diagrammatically . Two cylinder-halves hinged together along 
one side form a cavity of elliptical cross section with a major and 
minor axis of 3. 750 in. and 3. 438 in. , respectively. The two end 
plates supporting all the necessary feedthroughs are secured to the 
lower cylinder-half. The elliptical shape of the two aluminum 
cylinder- halves was produced on a milling machine with a 1-in. - 
diam.tool cutting in small increments ?long the cylinder axis. The 
laser liquid, contained in a capillary quartz cell and surrounded 
by a double -walled evacuated quartz Dewar flask, is located at one 
of the focal lines. 


A64-21618 

RADAR APPLICATIONS OF THE LASER. 

Durwood L. Creed (USAF, Systems Command, Rome Air Develop- 
ment Center, Griffiss AFB, N. Y. ). 

IN: NATIONAL WINTER CONVENTION ON MILITARY ELEC- 
TRONICS, 5TH, LOS ANGELES, CALIF., FEB. 5-7, 1964, 
PROCEEDINGS. VOLUME 3. 

Convention sponsored by the Professional Technical Group on 
Military Electronics, Institute of Electrical and Electronics En- 
gineers. 

Edited by R. F. Lander. 

North Hollywood, Western Periodicals Co. , 1964, p. 17-7 to 17-14. 

Discussion of the relationship between radar detection factors 
and carrier frequerfey. It is concluded that for a given amount of 
energy expended, the maximum amount of target information ex- 
tractable is a direct function of the radar carrier frequency. This 
is seen as an argument for laser application. The applicability as 
well as the limitations of laser radar are studied. The principal 
classes of lasers are noted, and unique applications are presented. 


A64-21657 

SPECTROSCOPIC PROPERTIES OF ACTIVATED LASER CRYSTALS. 

I. 

P. GOrlich, H. Karras, G. KOtitz, and R. Lehmann. 

Physica Status Solidi , vol. 5, no. 3, 1964, p. 437-461. 75 refs. 

Presentation covering the theoretical aspects of laser action 
and the spectroscopic properties of ions of transition metals, of the 
lanthanide and actinide groups in conjunction with the different host 
crystals. The geometry and excitation of laser resonators of 
activated crystals are discussed. The theory of spontaneous transi- 
tion, induced transition, optical excitation, and laser condition is 
covered. The main requirements for low threshold values for the 
onset of laser action at a fixed emission frequency are considered. 
Ions of the lanthanides and actinides, alkaline earth fluorides, 
various tungstates and molybdates, and the transition metals (Cr, Ni, 
Co) in sapphire and other host crystals are then discussed as activa- 
tors. Spectroscopic data on absorption, spontaneous fluorescence, 
and stimulated emission are given. 


A64-21705 

SOLID STATE LASER MATERIALS. 

Morris Katzman ,(U. S. Army, Electronics Research and Development 
Laboratories, Fort Monmouth, N. J. ). 

IN: MATERIALS SCIENCE AND TECHNOLOGY FOR ADVANCED 
APPLICATIONS; PROCEEDINGS OF THE GOLDEN GATE MATE- 
RIALS CONFERENCE, SAN FRANCISCO, CALIF., FEB. 13-15, 

1964. VOLUME 2. 

Conference sponsored by the American Society for Metals. 

Berkeley, Calif. , American Society for Metals , 1964, p. 333-350. 
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A64-21 992 


Brief discussion of the more important optically pumped laser amplification of known ones; (3) ease substantially the problem of 

(optical maser) solids. The properties of the laser solid are dis- designing a system to exhibit the unique fast rise-time characteris- 

cussed, particularly those relevant to lase'r operations. The topics tics of the multiple -photon laser; and (4) allow the ready production 

discussed include laser resonant structures, laser resonator and of difference frequencies from the interaction, in a suitable non- 

fluorescent linewidth, population inversion, material parameters, linear medium, of the automatically simultaneous giant pulses, 

laser - crystal growth, laser operation, and laser applications. 


A64-21992 

EVALUATING LIGHT DEMODULATORS. 

D. E. Caddes and B, J. McMurtry (Sylvania Electric Products, 

Inc., Sylvania Electronic Systems, Electronic Defense Laboratories, 
Mountain View, Calif.), 

Electronics , vol. 37, Apr. 6, 1964, p. 54-61. 39 refs. 

Presentation of a method for comparing various designs of 
photodetectors for laser communications or radar systems. The 
operation of photodetectors is considered in terms of three criteria; 
quantum efficiency of the photo process, current multiplication 
factor, and equivalent load resistance. The proposed comparison 
approach is then applied to some of the major types of detectors. 

It is concluded that for direct detection of amplitude -modulated 
light, the photodetector sensitivity may be characterized by M^n 2 - 
R e q. The high current gain of photomultiplier tubes therefore makes 
them the most sensitive detectors of low-frequency modulation for 
optical carriers in the visible range where good photo-emission 
quantum efficiencies are possible. Available photomultipliers can- 
not detect microwave -frequency AM. The most sensitive broad- 
band detector for the visible spectrum is the traveling -wave photo- 
tube, which has R e ^ in the megohm range over octave bandwidths at 
microwave frequencies. For detection in the infrared regions, the 
semiconductor photodiode is the most sensitive AM detector, but 
junction capacitance makes a trade -off neces sary between bandwidth 
and R^q. Bulk photoconductors have better inherent bandwith 
capability, but very low R . For CW mic rowave -frequency sys- 
tems, the same two photodetectors, the traveling-wave phototube, 
and the semiconductor photodiode are found to be of practical impor- 
tance. 


A64-21997 

A NOTE ON THE RESONANT MODES AND SPATIAL COHERENCY 
OF A FABRY -PEROT MASER INTERFEROMETER. 

G. J. Fan. 

IBM Journal of Research and Development , vol. 8, July 1964, 
p. 335-337. 

Analysis of the case of a Fabry -Perot cavity with light impinging 
on one end while the field distribution on the other end is observed. 

It is shown that if one starts with a wave that can be expanded into 
the modes of t He integral operator, and if the medium in the cavity 
is passive, more than one mode may be observed at the other end 
although the amplitude of the dominant mode can be much greater 
than that of the other modes. It is further shown that if there is 
present an active medium with sufficient gain there will be only a 
single mode, and the single mode is necessary and sufficient for 
complete spatial coherency. 


A64-21998 

ANALYSIS OF A NONDEGENERATE TWO-PHOTON GIANT-PULSE 
LASER. 

R. L. Garwin. 

IBM Journal of Research and Development , vol. 8, July 1964, 
p. 338-340; Discussion, p. 340. 

Equations for the photon population, development of the giant 
pulse, decay, and priming conditions in an alternative to the pro- 
posed two-photon laser of Sorokin and Braslau. It is shown that a 
system of ions in a cavity resonant at two frequencies V and 
Uq such that + Vq = pg may be primed at The relaxation of 

the requirement of Sorokin and Braslau that t/g = Zv ^ is said to: 

(1) allow the use of metastable levels such that l>g>> v ^ and thus 
makes available high -intensity laser output in a new short -wavelength 
range; (2) allow the production of new laser lines in addition to the 


A64-22036 

THEORY OF THE ELECTRICAL BREAKDOWN OF GASES BY 
INTENSE PULSES OF LIGHT. 

J. K. Wright (Central Electricity Research Laboratories. 
Leatherhead, Surrey, England). 

Physical Society, Proceedings , vol. 84, July 1964, p. 41-46. 7 refs. 

Presentation of the theory of the type of gas breakdown caused by 
the intense electromagnetic radiation of focused laser beams. The 
mechanism analyzed is that in which an electron acquires energy 
from.the radiation field by inverse b rems strahlung absorption. When 
it has gained sufficient energy, the electron collides inelastically 
with a gas atom. In some cases this will cause ionization; but in 
most cases, the atom will be excited to a higher level. Photo- 
ionization by the absorption of a number of photons from the lieht 
pulse rapidly ensues. In this way the electron population 
multiplies exponentially. It is noted that there is rea e onable agree- 
ment between this theory and previously published experimental 
results . 


A64-22215 

DISTRIBUTION OF PUMPING RADIATION DENSITY IN A LASER 
CRYSTAL. 

lu . A. Anan'ev and E. A. Korolev. 

( Optika i Spektroskopiia, vol. 16, Apr. 1964, p. 702-704.) 

Optics and Spectroscopy , vol. 16, Apr. 1964, p. 381, 382. 
Translation. 


A64-22363 

FLASH AND CW METHODS FOR LASER POTENTIALITY MEA- 
SUREMENTS. 

H. H. Theissing, P. J. Caplan, T. Ewanizky, and G. de Lhery 
(U.S. Army, Electronics Research and Development Laboratories, 
Fort Monmouth, N. J. ). 

Applied Optics, vol. 3, Aug. 1964, p. 951-955. 7 refs. 

Experimental evaluation of the laser potentiality of CaF2:Sm2+ 
using a previously described method whereby data obtained by optical 
measurements on crystal slabs yield a figure of merit. The crystal 
employed in the experiment could also be lased, and thus a compari- 
son between the predicted figure of merit is compared to the observed 
laser threshold. The measurements were carried out on two dark 
green rectangular crystals with square cross section. Both mea- 
surements were done in a helium dewar vessel provided with three 
side quartz windows. For the CW flourescence measurements the 
side window was used. For the laser and flash fluorescence 
measurements, the pumping light was obtained by imaging the arc 
of a xenon lamp onto the crystal through the bottom window. Also 
described is a simple experimental arrangement for measuring 
JloS^lX by the CW method (where Io is the intensity of the incident 
light beam, S e the specific fluorescence, and Xis the wavelength). 


A64-22369 

LASER INTERFEROMETRY OF SMALL WINDOWS. 

Robert M. Zoot (Litton Systems, Inc., Guidance and Control Systems 
Div. , Woodland Hills, Calif.). 

Applied Opt ic s , vol. 3, Aug. 1964, p. 985, 986. 

Brief description of a method for the complete optical testing 
of small mounted glass plates for surface flatness, homogeneity, 
and parallelism. The method employs a gas laser operating at 
6^28 A. in the hemispherical mode which is aligned to the optical 
system of a small Michelson interferometer, a simple lens, and a 
projection screen. A schematic diagram showing the implementa- 
tion of the technique is presented. Use of the method enables all 
necessary tests to be made, and the enlarged image produced on 
the screen can be simultaneously viewed b. many observers. 
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A 64-22563 

THE POSSIBILITIES OF DEVELOPING AN OPTICAL MASER BY 
UTILIZING THE VIBRATION ENERGY OF GASES EXCITED BY 
ACTIVATED NITROGEN [SUR LES POSSIBILITES DE REALI- 
SATION D'UN MASER OPTIQUE UTILISANT L»ENERGIE DE 
VIBRATION DES GAZ EXCITES PAR L'AZOTE ACTIVE]. 

Francois Legay and Nicole Legay-Sommaire (Paris, Unviersite, 
Labor atoire d’Infrarouge, Chimie Physique, Orsay, Seine -et- 
Oise, France). 

Academie des Sciences (Paris), Comptes Rendus, vol. 259, no. 1, 
July 6, 1964, p. 99-102. 11 refs. In French. 

Discussion of the problem, starting from consideration of an 
anticipated population inversion for high J-values of the rays of the 
branches "P for the transitions A v * 1 of CO, and calculation of 
the coefficient of maximal amplification. A semiquantitative dis- 
cussion shows that it should be possible to achieve a total population 
inversion of two levels in the case of C0 2 - 


A64-22658 

BROADBAND MASER UTILIZING THE CROSS MASER EFFECT. 
Takashi Igarashi. 

Radio Research Laboratories, Journal , vol. 11, Mar. 1964, p. 89- 
97 . 5 refs . 

Description of a chromium -doped rutile maser which utilizes the 
cros s -relaxation effect to provide broadband amplification. The 
doped rutile has two nonequivalent Cr3+ ions in each unit cell, and 
the energy levels of these ions coincide for given axis directions. 
The overlapping of magnetic susceptibilities for these sites makes 
it possible to design a wide -band maser for a single -port cavity. 

The theoretical considerations for, and operation of such an ampli- 
fier are described. 


A64-22678 

LIFETIME OF HELIUM-NEON LASERS. 

R. Turner, K. M. Baird, M. J. Taylor, and C. J. Van der 
Hoeven (National Research Council, Div. of Applied Physics, 

Ottawa, Canada). 

Review of Scientific Instruments , vol. 35, Aug. 1964, p, 996-1001. 

6 refs. 

Experimental investigation of the factors affecting the lifetime 
of an RF-excited, internal reflector, helium-neon laser oscillating 
at 6328 Studies were also made of tubes and with discharge 
conditions closely resembling those used in the lasers. Experiments 
are reviewed which determined factors influencing the rate of clean- 
up, and, in particular, of the relative clean-up of helium and neon. 
Using the results of the experiments, practical lasers of simple 
design were made having operating lifetimes of over 1000 hr. This 
performance is achieved by improving the reflectors and by ad- 
justing discharge conditions and gas filling to optimum. Because of 
the initial rapid clean-up of neon, the filling should be rich in that 
gas. Thus a laser filled to 1. 5 torr total pressure, helium to neon 
ratio 3:1, gas volume 30 cm\ 30 cm between reflectors, 4-mm 
bore discharge tube would operate at a power greater than 1/2 mw 
for over 1000 hr. 


A64-22827 

EXCITATION MECHANISMS OF POPULATION INVERSION IN CO 
AND N 2 PULSED LASERS . 

P. K. Cheo and H. G. Cooper (Bell Telephone Laboratories, Inc., 
Whippany, N.J.). 

Applied Physics Letters , vol. 5, Aug. 1, 1964, p. 42-44. 5' refs. 

Review of spectral and temporal measurements of the sponta- 
neous and stimulated radiation of CO and N 2 molecular gases with 
dc pulsed excitation, in order to investigate the basic excitation 
mechanisms responsible for population inversion in a pulsed gas 
laser. Two bands with heads at 6080 and 7753 A were studied, the 
former belonging to the Angstrom system of CO and the latter to 
the first positive system of N 2 - The laser and spontaneous light 
signals were measured by a photomultiplier through a 1/ 2-m*grating 
spectrometer. Laser tubes of 4-, 6-, 10-, and 15-mm bore were 
used. The results, shown graphically, reveal a short laser pulse 
duration and a dependence of laser intensity on the applied electric. 


field of these pulsed gas lasers. These results are attributed to the 
electron energy and electron density distribution during gas break- 
down. 

A64-22828 

DEPENDENCE OF THE RECOVERY TIME OF THE PULSED 
CARBON MONOXIDE LASER ON GAS PRESSURE AND TUBE 
BORE. 

H. G. Cooper and P. K. Cheo (Bell Telephone Laboratories, Inc., 
Whippany, N.J.). 

Applied Physics Letters , vol. 5, Aug. 1, 1964, p. 44-46. 

Experimental investigation of the dependence, on various ex- 
perimental parameters, of the dead time which follows an input 
pump pulse in a pulsed carbon monoxide laser using a double pulse 
excitation. A hardtube pulse modulator, used as the pump source, 
was double-triggered so that the spacing between two sequential 
pump pulses was continuously variable from 0.05 to 5 msec at repe- 
tition rates of 1 to 10 pps. The intensity of the second laser pulse 
was monitored as a function of the time separation of the double 
pulse. The results suggest that ion-electron recombination at the 
walls and in the volume is the principal recovery mechanism in the 
CO laser and that metastable effects are of secondary importance. 
The influence of CO dissociation on recovery is believed to be 
negligible. These conclusions are substantiated by measurements 
of spontaneous emission as a function of pulse spacing. 


A64-22832 

SWITCHING OF SEMICONDUCTOR REFLECTIVITY BY A GIANT 
PULSE LASER. 

W. R. Sooy, M. Geller, and D. P. Bortfeld (Hughes Aircraft Co., 
Aerospace Group, Culver City, Calif. ). 

Applied Physics Letters , vol. 5, Aug. 1, 1964, p. 54-56. 

Experimental investigation of the time development of semi- 
conductor reflectivity under ruby giant pulse illumination. The laser 
uses a 65% output reflector, a 6.3-cm x 0.63-cm diam. ruby doped 
with 0.05% Cr, and a polished semiconductor in place of the usual 
100% reflector. The low (40%) initial reflectivity of the semiconduc- 
tor prevents oscillation until the rod gain is about 3 db, at which 
point normal laser action begins. The laser action increases the 
reflectivity of the semiconductor by inducing a high carrier concen- 
tration, and the output develops into a giant pulse. All the materials 
tested including Si, Ge, InP, InSb, and Ga(As^F^_^) successfully 
operated as Q-switches. Silicon is the most reluctant material, 
usually yielding a string of normal laser pulses with an occasioned 
interspace giant pulse. 


A64-22834 

STIMULATED RAMAN EMISSION AT 90° TO THE RUBY BEAM. 

Jane H. Dennis and P. E. Tannenwald (Massachusetts Institute of 
Technology, Lincoln Laboratory, Lexington, Mass.). 

Applied Physics Letters , vol. 5, Aug. 1, 1964, p. 58-60. 12 refs. 

Experimental investigation of 90° stimulated Raman emission 
in nitrobenzene. A 30-nanosec Q-switched ruby pulse of a few 
megawatts was focused by a 10-cm cylindrical lens into a cavity 
structure which had two side walls consisting of optical flats 
spaced 2.12 cm apart. The dielectric -coated flats are 99% reflect- 
ing at the first Stokes wavelength of nitrobenzene, are parallel to 
each other, and are placed at 90° to the forward ruby beam. When 
the ruby beam is fired into the cavity filled with nitrobenzene, 
stimulated Raman radiation is emitted at right angles to the forward 
direction. Theoretical interpretations of this effect are briefly dis- 
cussed, as are possible applications, such as using the stimulated 
Raman effect to efficiently convert the energy from the nearly mono- 
chromatic output of a conventional laser into a coherent beam at a 
Raman -shifted wavelength having different, and possibly improved, 
spatial coherence properties. 


A64-22835 

SPATIAL DENSITY MEASUREMENTS IN FAST THETA-PINCH 
PLASMA BY LASER EXCITATION OF COUPLED INFRARED 
RESONATORS. 
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Robert F. Gribble, John P. Craig, and Arwin A. Dougai (Texas, 
University, Dept, of Electrical Engineering, Austin, Tex.). 

Applied Physics Letters, vol. 5, Aug. 1, 1964, p. 60-62. 7 refs. 

USAF -NSF -supported research. 

Experimental investigation in which a space- and time-resolved 
plasma electron density in a Theta-pinch was measured by He-Ne 
laser excitation of coupled IR resonators at 3.39 U. For 0.1-torr 
initial deuterium pressure, an electron density of 5 . 5 x 10^/cm^ 
was observed following super high*power plasma preheating. 
Resonator intensity modulation frequencies higher than 6 Me, cor- 
responding to an electron density variation of 10^ /cm" /usee, were 
observed during fast magnetic compression to a peak of 11 kg in 
3. 5usec. The 6-Mc upper frequency limit for this coupled resona- 
tor system was due to the time response of the IR detectors, 
rather than to the laser Q. These results are seen to confirm 
the earliest considerations and expectations that the coherence, mono- 
chromaticity, and low beam divergence of IR lasers could be ef- 
fectively utilized in a coupled resonator plasma-diagnostic tech- 
nique . 


A 64-22844 

APPLICATION OF THE STATISTICAL METHOD TO CALCULATION 
OF THE OPTICAL PROPERTIES OF LASERS. 

B. I. Stepanov and V. P. Gribkovskii. 

(Uspekhi Fizicheskikh Nauk , vol. 82, Feb. 1964, p. 201-220. ) 

Soviet Physics - U spekhi, vol. 7, July-Aug. 1964, p. 68-79. 27 refs. 
Translation. 

[For abstract see Accession no. A64-16342 10-25] 


A64-23033 

THE ATOMIC HYDROGEN MASER. 

C. Menoud, J. Racine, and P. Kartaschoff (Laboratoire Suisse de 
Recherches Horlogferes, Neuchatel, Switzerland). 

Microtecnic , vol. 18, June 1964, p. 150-153. 6 refs. 

Discussion of the maser as an extremely stable oscillator and 
of its potential as an accurate frequency standard. The experimental 
atomic hydrogen maser has a characteristic frequency of 1,420,405, 
751.5 ± 0.3 cps; the uncertainty of ± 0.3 cps is attributed to the 
magnetic field. The beam diameter is 2.5 mm, output power is 
10“12 to 10-13 watts, and the SNR is 5 to 1 (detector beamwidth « 50 
kc). 


A 64- 23 104 

THE STIMULATED COMBINATION SCATTERING OF LIGHT 
[STIMULIROVANNOE KOMBINATSIONNOE RASSEIAN1E SVETA]. 

V. A. Zubov, M. M. Sushchinskii, and I. K. Shubalov. 

Uspekhi Fizicheskikh Nauk , vol. 83, June 1964, p. 197-222. 

24 refs. In Russian. 

Survey of investigations into the problem of stimulated combina- 
tion scattering of light in view of the development of optical quantum 
generators (lasers). Experimental results obtained by systems 
with the scattering material located within and outside the resonator 
cavity are analyzed. Theories of the forced combination scattering 
- i.e., semiclassical and quantum theories - are developed. The 
design characteristics and principles of lasers based on the forced 
combination scattering of light are reviewed. 


A64-23368 

THE COHERENCE BRIGHTENED LASER. 

R. H. Dicke (Princeton University, Palmer Physical Laboratory, 
Princeton, N. J. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques , and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 1964, 
p. 35-53; Discussion, p. 54. 5 refs. 


Description of a theoretical alternative to the stimulated - 
emission type of laser, first discussed briefly in a talk before the 
American Physical Society, Jan. 22, 1953, and later at the Fourth 
Congress of the International Commission of Optics held in Boston 
in 1956. It is a two-level laser in which the majority of the gas 
molecules are initially in the excited state. There are no reflecting 
mirrors, and the directivity of the superradiant transitions results 
from the pencil shape of the radiator. The closest analog to its 
operation is the Brown-Twist effect. Coherent radiation by multiple 
atom systems and coherence in large radiating systems are dis- 
cussed. It is seen that the mirrorless laser is, in principle, 
capable of generating extremely short pulses of the order of 10~*3 
sec. 


A64-23370 

QUANTUM FLUCTUATIONS IN MASERS WITH LOSS. 

W. H. Louisell (Stanford University, Stanford, Calif.). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 1964, 
p. 65-69; Discussion, p. 69. 22 refs. 

Study of the quantum fluctuations in a single mode of a cavity 
which is loosely coupled to a large number of loss oscillators 
(visualized as phonons) in thermal equilibrium at a positive tem- 
perature T l and simultaneously coupled to a large number of spin- 
1/2 particles in thermal equilibrium at a negative temperature 
-|T m | • It is shown that the model will take into account the effects 
of a finite cavity Q or load in a self-consistent quantum mechanical 
fashion. The model is a generalization of that used by Senitsky and 
Schwinger. 


A64-23373 

SOME COHERENCE PROPERTIES OF NON -GAUSSIAN LIGHT. 

L. Mandel (London, University, Imperial College of Science and 
Technology, Dept, of Physics, London, England). 

IN: QUANTUM ELECTRONICS, PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 1964, 
p. 101-108; Discussion, p. 108, 109. 13 refs. 

Study of departures from the Bose -Einstein counting distribution 
not introduced by disturbances in the medium. A photon beam from 
a typical thermal source is pictured as a mixture of a large number 
of photons in independent momentum -s pin states. Because of the 
statistical independence of the numbers in different states, the 
ensemble distribution is represented as a set of points in a single 
photon phase space. It is shown that the radiation field can be 
described either quantum mechanically by a density matrix or 
classically by a fluctuating wave amplitude with specified statistical 
properties. Both descriptions are used, and differences between the 
fluctuation properties of maser light and light from ordinary 
thermal sources are pointed out. For a simple idealized maser 
beam, the difference is seen in terms of particle statistics. For 
more complex beams, the classical wave representation is found to 
be most convenient and is discussed in connection with higher -order 
correlation functions. 


A64-23375 

THE CONCEPT OF COHERENCE - ITS APPLICATION TO LASERS. 
H. Hodara (Hallic rafte rs Co., Chicago, III.). 

IN: QUANTUM ELECTRONICS, PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 
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Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 1964, 
p. 121-137. 15 refs. 

Redefinition and clarification of the concepts of time and space 
coherence. Attention is given to measurement of the coherent area 
and coherent length, the effect of time and space coherence on 
beamwidth, and the relation between spatial coherence and the 
spatial frequency spectrum. An operational definition of coherence 
is given based on expressions for the visibility and persistence of 
the fringe patterns obtained in suitable interferometer experiments. 


A64-23376 

A THEORY OF PUMPING BY INCOHERENT WAVES. 

H. Dormont (Labor atoires d*Electronique et de Physique Appliquee, 
Paris, France). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 1964, 
p. 139-149. 

Noncollision mathematical description of the maser effect. The 
model is a three -level (level 1 * ground state, level 2 * intermediate 
state, and level 3 * upper state) atomic system located inside an 
interferometer which acts as a high -Q cavity resonator. The fre- 
quency of the pumping electromagnetic wave (primary photon) is 
tuned to the difference (1/2 tr) (to + U)') between levels 3 and 1. The 
resonance frequency of the cavity is equal to the difference u)/ 2^ 
between levels 2 and 1. A boson wave is emitted as a result of 
electronic transitions from level 3 to level 2 with the frequency 
C0 , /2 tt. This wave is thought of as a phonon wave operating like the 
idle circuit of a parametric oscillator. The model is said to over- 
come objections (mainly having to do with coherent effects) to the 
usual collision theory. 


A64-23377 

PARTIALLY COHERENT PROCESSES WITHIN AN OPTICAL MASER 
CAVITY. 

Yoh-han Pao (Bell Telephone Laboratories, Inc., Murray Hill, 

N. J. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 1964, 
p. 151-157. 8 refs. 

Quantum mechanical formulation of equations describing 
nonsteady-state optical maser processes for the fully coherent and 
fully incoherent cases. The limits of validity of the resulting ex- 
pressions are obtained. Whether a coherent or incoherent descrip- 
tion applies is seen to be determined by the line width of the 
fluorescence. The discussion follows the context of a specified 
initial state of inverted molecular population. The events of 
interest are those occurring from 10“9 to 10"^ sec after the establish- 
ment of the population inversion. 
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REMARKS ON THE RECEPTION OF COHERENT WAVES [REMAR- 
QUES SUR LA RECEPTION D*ONDES COHERENTES]. 

G. Pircher (Compagnie Francaise Thomson-Houston, Chatillon- 
sous -Bagneux, Seine, France). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 


Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 1964, 
p. 179-186. In French. 

Space -time analysis of laser signal reception by a photodetector. 
Laws governing the emission probability and its fluctuations are 
reviewed and briefly discussed. 
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MASER AND SPIN -OSCILLATOR MAGNETOMETERS [MAGNETO- 
METRES A MASER ET A OSCILLATEURS DE SPIN]. 

P. Grivet, A. Blaquiere (Ins ti tut d* Elect ronique, Orsay, Seine-et- 
Oise, France), and G. Bonnet (Grenoble, Universite, Grenoble, 
France). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 1964, 
p. 231-261. 64 refs. In French. 

Review of the history, theory, and applications of magnetic 
resonance to the measurement of weak fields. The precision of the 
Packard -Varian method is compared with that of other techniques. 
Recent improvements in the Packard- Varian method are described. 
In this connection the weakness of the nuclear gyromagnetic constant 
y n is discussed along with the Thomson-Brown extension of the 
proton magnetometer to zero fields. Utilization of the Overhauser 
effect in nonmetals to circumvent the lack of continuity in the 
Packard -Varian method is discussed. Liquid-current masers and 
spin-coupling oscillators are described. Expressions for the 
ultimately attainable precision of masers and spin oscillators in 
frequency measurements are derived. 


A64-23393 

OPTIMIZATION OF THE SENSITIVITY OF A CESIUM VAPOR 
OPTICAL PUMPING MAGNETOMETER OF THE KASTLER TYPE 
[OPTIMISATION DE LA SENSIBILITE D'UN MAGNETOMETRE A 
POMPAGE OPTIQUE (TYPE KASTLER) A VAPEUR DE CESIUM]. 

L. Malnar (Compagnie Generale de Telegraphie sans Fil, 
Departement de Physique Appliquee, Corbeville, Seine -et-Oise, 
France). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 1964, 
p, 305-315. In French. 

Discussion of the critical parameters in the construction and 
operation of an alkali vapor maser used to measure geomagnetic 
fields. The two principal difficulties are seen to be the smallness 
of the magnitudes to be measured in the presence of noise, high 
temperature, and vibration, and the lack of consistent knowledge 
concerning the energy levels involved. The theoretical limits of 
sensitivity are discussed. The chief sources of error are analyzed, 
including shot noise in the photoelectric cells, LF amplifier noise, 
and fluctuations in the subcircuits. 


A64-23397 

BEAM MASER SPECTROSCOPY AND APPLICATIONS. 

K. Shimoda (Tokyo, University, Dept, of Physics, Tokyo, Japan). 
IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 
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Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur 1964 
p. 349-355. 7 refs. 

Brief review of the theory and applications of molecular beams 
to LF spectroscopy. A device employing a four -level system for 
the generation and detection of submillimeter waves is reported 
under construction. 
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FOCUSING OF MOLECULAR BEAMS FOR MASERS WITH RING- 
AND SCREW-ELECTRODES. 

G. Becker (Physikalisch-Technische Bundesanstalt, Braunschweig, 
West Germany). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB 11-15 1963 

VOLUME 1. 

Conference^ sponsored by the Union Radio Scientifique Internationale 

/URSI/, Federation Nationale des Industries Electroniques, and 

Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 1964, 
p. 393-400; Discussion, p. 400. 5 refs. 

Report on the development of two new types of separating and 
focusing electrodes for use in beam masers . Their performance 
is related to that of electrodes developed for use in an ammonia 
beam maser with a flat bandlike beam and a rectangular resonator. 
Six different focus ers of the new type are investigated and compared 
with a four -pole and a six -pole electrode. The properties of the 
focusers are listed. It is seen that maser oscillation can be 
achieved with focusers of very small dimensions - e. g, , length 1.1 
cm, inner diameter 0.1 cm. 


A64-23402 

APPLICATION OF THE AMMONIA MASER AMPLIFIER TO 
E.S.R. SPECTROSCOPY. 

W. A. Gambling and T. H. Wilmshurst (Southampton, University, 
Dept, of Electronics , Southampton, England). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE FEB 11-15 1963 
VOLUME 1. ’ 

Conference^ sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen, 

New York, Columbia University Press; Paris, Dunod Editeur 1964 
p. 401-407. 

Research supported by the Ministry of Aviation. 

Description of an arrangement whereby the sensitivity of an 
electron spin resonance spectrometer is improved by the addition 
of a low-noise maser amplifier. The methods for stabilizing the 
frequency and gain are described. Superheterodyne detection is 
used to ensure a low noise factor before introduction of the maser, 
which is connected between the spectrometer bridge and the micro- 
wave mixer. Double modulation of the magnetic field at 465 kc is 
employed to allow a long recording time and thus further reduce 
the noise. Advantages are the lack of requirement for liquid 
helium and for an HF pumping source. Disadvantages are the 
small gain-bandwidth product of 7 kc and the low power saturation 
level of 10 watts. Preliminary results in the amplification of 
electron spin resonance signals are given. 


A64-23404 

BIHARMONIC OSCILLATION OF MOLECULAR BEAM AMMONIA 
MASER. 

A. I. Barchukov, A. M. Prokhorov, and V. V. Savransky 
(Academie des Sciences, Moscow, USSR). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3rd, PARIS, FRANCE, FEB. 11-15 1963 

VOLUME 1. 


Conference sponsored by the Union Radio Scientifique International 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 419, 420. 

Investigation of beating between modes observed during the 
operation of an ammonia maser at the line J * 3, K * 3, with 
X* 1.25 cm. Under ordinary conditions the frequency of the beats 
is about 3.8 kc. The phenomenon is explained in terms of inhomo- 
geneous broadening of the transition line, possibly as a result of 
Stark level splitting and the Doppler effect. 


A 64-23405 

RADIO-ELECTRONIC APPLICATIONS OF THE AMMONIA MASER 
[APPLICATIONS RADIOELECTRIQUES DU MASER A AMMONIAC]. 
J. Hardin, M. Olivier and R. Ravaut (Centre National de la 
Recherche Scientifique, Laboratoire de l'Horloge Atomique, 
Besanjon, France). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15 1963 
VOLUME 1. ’ * 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur 
1964, p. 421-424. In French. 

Description of an X-band oscillator of moderate power and 
high spectral purity built by phase -locking a klystron to an ammo- 
nia maser. It is claimed that the process may be readily gener- 
alized to other frequencies by means of harmonic detection. 
Applications to metrology and spectroscopy are discussed. The 
use of the maser in electron spin resonance is evaluated. 


A 64-23407 

ATOMIC HYDROGEN MASER [MASER A HYDROGENE ATOMIQUE]. 
C. Menoud, J. Racine, and P. Kartaschoff (Laboratoire Suisse de 
Recherches Horlogbres, Neuchatei, Switzerland). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB 11-15 1963 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/ , Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 433-438. 7 refs. In French. 

Construction of a maser based on a principle first demon- 
strated by Ramsey, Goldenberg, and Kleppner in I960. A stability 
of 10 has already been attained, and an accuracy of 10"^ to 10'^ 
is seen to be realizable. 


A 64-23408 

RELAXATION MECHANISMS, DISSOCIATIVE EXCITATION 
TRANSFER AND MODE PULLING EFFECTS IN GAS LASERS. 

W. R. Bennett, Jr. (Yale University, Sloane Physics Laboratory, 
New Haven, Conn.). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Fede ration Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 441-457, Discussion, p. 457,458. 23 refs. 

USAF -suppo rted research. 

Review of background material and contributions to the theory 
of gas laser operation. The results of radiative lifetime studies 
are given. Following up an accidental discovery by Patel, data 
are obtained illustrating the complex exponential decay of the 7^D 
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term of helium caused by reciprocal collision transfer effects. To 
overcome a basic difficulty with the two-body collision process 
used in the helium-neon laser (the fact that the energy coincidence 
between the initial and metastable level and the final excited maser 
level must be of the order of a few kT for the process to be at all 
probable), a more general method is proposed in which a metasta- 
ble atom is used to dissociate a molecule, leaving one constituent 
atom in the upper maser level. An example given is the neon- 
oxygen laser at 8441 l. Energy level's pertinent to the neon-oxygen 
and the argon-oxygen lasers and the total velocity -aver aged 
destructive cross sections for Ne-O^, Ar-02, and Kr-C>2 collisions 
are reproduced. It is noted that hole-burning effects can result in 
an anomalous increase of beat frequencies between adjacent modes 
with increasing pumping power in the helium -neon laser. An 
approximate alternative to Lamb’s approach to the multimode gas 
laser problem is given. A pushing or hole- re puls ion effect is 
derived that is seen to be a fairly linear function of the frequency 
separation from the line center when the maser is tuned near this 
center. 


A64-23409 

SELECTIVE EXCITATION BY PHOTODISSOCIATION OF MOLE- 
CULES. 

G. Gould (TRG, Inc., Syosset, N. Y. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 459-467. 5 refs. 

ARPA- sponsored research; Contract No. AF 49{638)-673. 

Examination into the reasons for the disappointing gain, power/ - 
volume ratio, and efficiency of CW gas laser oscillators. Internal 
discharge (He -Ne, He-Xe, Ar -O^) and optically pumped (He-Cs) 
media are compared. The gain equation is expressed as a product 
of five factors. It is seen that the shorter the wavelength, the 
faster one must pump to maintain a population inversion and that 
the narrower the fluorescent line, the higher the gain. A laser 
pumped by photodissociation of thallium bromide gas by mercury 
resonance radiation is proposed to obviate or circumvent the dif- 
ficulties. It is estimated that for a wavelength of 5350 A, at a pres- 
sure of 1-mm Hg in a 1-cm tube, a gain of 0.0010/cm, power /volume 
of 10.0 mw/cm^, and overall efficiency of 1% are attainable. 
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OPTICAL HETERODYNING WITH A CW GASEOUS LASER. 

S. F. Jacobs and P, J. Rabinowitz (TRG, Inc. , Syosset, N. Y. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 481-487. 

USAF-supported research. 

Experimental results in optical heterodyne detection with a 
laser local oscillator beam made spatially and temporally coherent 
with an incoming signal. It is shown that: (1) the SNR is preserved 
provided that the local oscillator photocurrent is greater than the 
background (or dark) average current; and (2) under the above con- 
ditions, the signal-to-noise power ratio corresponds, within ex- 
perimental error, to the theoretical value S/N = ^7 N/Af, where 3? 
is the detection quantum efficiency, N is the signal beam photon 
arrival rate, and Af is the detection frequency bandpass. 


A64-23414 

HIGH GAIN MEDIUM FOR GASEOUS OPTICAL MASERS. 

C. K. N. Patel, W. L. Faust, and R. A. McFarlane (Bell 
Telephone Laboratories, Inc., Murray Hill, N. J. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, . 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 507-514; Discussion, p. 513. 9 refs. 

Report of a gaseous medium capable of large optical amplifica- 
tions at a wavelength of 2.026 ^i. The medium contains a mixture 
of He and Xe. It has yielded optical eain as high as 4.5 db/m at 
2. 026 U corresponding to the 5d [3/2]® - 6p [3/2 transition of Xe 
(Racah notation). A large increase is found in the optical gain on 
addition of relatively large amounts of He to Xe. The excitation 
processes leading to the high optical gain are described. The 
mechanism involves electron impact alone. The reported gains 
are measured by a direct and an indirect method, yielding slightly 
different results which are discussed. It is found that the optical 
gain as measured in a cylindrical discharge tube varies inversely 
as the diameter of the tube. This observation is in qualitative agree- 
ment with a similar observation in the case of He-Ne reported by 
Bennett. 


A64-2341 5 

USE OF A GAS LASER TO STUDY THE AMPLIFICATION OF A 
GAS MIXTURE [UTILISATION D'UN LASER A GAZ POUR 
L 1 ETUDE DE L' AMPLIFICATION D'UN MELANGE GAZEUX]. 

R. Grudzinski and J. Spalter (Compagnie Generate d 1 Electricite, 
Paris, France). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 515-521; Discussion, p. 521. 11 refs. In French. 

Experimental and theoretical analysis of the parameters in- 
fluencing the amplification of an He-Ne gas mixture. The parameters 
include the tube diameter, the gas pressure, and the conditions of 
excitation. Homogeneity and reproducibility are obtained by the 
use of .a continuous current discharge. The effect of helium on the 
amplification is seen to be due to its action on the electron distribu- 
tion, whereby excitation of the s level is favored without impedance 
of the blocking effect on the p level. Additions of argon and mercury 
are found to have a negative effect in that both elements impoverish 
the distribution of high-energy electrons. 
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ZEEMAN EFFECTS IN HELIUM-NEON LASERS. 

W, Culshaw and J. Kannelaud (General Telephone and Electronics 
Laboratories, Inc. , Palo Alto, Calif. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Feder ation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 523-535. 15 refs. 

Experimental investigation of the effects of small stray and 
applied magnetic fields on the polarization and frequency content 
of the He-Ne planar laser output. For isotropic reflectors, the 
polarizations are found to be governed by the orientation of the 
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magnetic field. In general, for transverse and axial fields, these 
will be linear, or circular, and orthogonal at high fields. At lower 
fields, elliptical polarization due to coherence effects may be ob- 
served. For a horizontally transverse field, departures from the 
usual horizontal and vertical polarizations have been observed, and 
there is also apparently a preferred orientation of the linear polari- 
zation for zero solenoid current. Such effects are considered to be 
due to anisotropy in the reflecting films leading to a preferred direc- 
tion of polarization in the laser buildup. 


A64-23422 

PROPERTIES OF MATERIALS FOR SUBMILLIMETER MASERS. 

W. S. C. Chang (Ohio State University, Dept, of Electrical Engi- 
neering, Antenna Laboratory, Columbus, Ohio) and R. F. Rowntree 
(Ohio State University, Dept, of Physics, Laboratory of Molecular 
Spectroscopy and Infrared Studies, Columbus, Ohio). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS 3RD, PARIS, FRANCE, FEB. 11-15, 1963 
VOLUME 1. 

Conference, sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques , and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 677-684. 11 refs. 

Grant No. NsG-74-60. 

Consideration of the particular conditions that are necessary to 
successfully operate a solid-state submillimeter maser and the 
measured properties of the host lattice and the cavities that could 
be used for such a development. Expressions representing the con- 
ditions for oscillation are presented relating the cavity Q, the wave- 
length, the linewidth of the transition, and the statistical weights 
and population densities of the signal and terminal states. It is 
found that the successful development of a submillimeter maser 
must depend upon the selection of an active material that would have 
a Qabs* 10 or better, with a population inversion of 10% or better. 
This is interpreted to mean that any material within which an elec- 
tric dipole transition does not occur will probably not make a good 
submillimeter maser material. 


A 64-234 27 

LOW LYING ENERGY LEVELS AND COMPARISON OF LASER 
ACTION OF U 3+ in CaF 2 . 

S. P. S. Porto and A. Yariv (Bell Telephone Laboratories, Inc. , 
Murray Hill, N. J. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Confe rence^ sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 717-723. 11 refs. 

Electron paramagnetic resonance investigation of laser action 
in the calcium fluoride -uranium system. The crystals were found 
to contain U ions in sites of fourfold symmetry (tetragonal sites) 
in which the excess positive charge is compensated by an F** ion in 
the nearest interstice. These are the U 3+ sites first described by 
Bleaney. Also noted are previously unobserved sites of u ^ with 
trigonal symmetry in which charge compensation is obtained via 
the replacement of the two nearest F“ ions along the <U1> direction 
by two O 2 " ions, and sites of U 3+ in orthorhombic sites which are 
due to charge compensation by an F" ion in the next nearest (or 
second nearest) interstice. The relative amounts of each of the 
three uranium species in each crystal are determined, and fluores- 
cence and emission data are obtained. By correlating the intensity 
variations with the electron paramagnetic resonance analysis, it is 
found possible to isolate the spectra of the three types of uranium 
ions, and from these to construct the low-lying energy levels and 
determine which sites are responsible for the various laser frequen- 
cies . 
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MATERIALS TRANSPARENT IN THE FAR-INFRARED (50-1600jx) - 
APPLICATION TO OPTICAL MASERS [MATERIAUX TRANSPARENTS 
DANS L' INFRAROUGE LOINTAIN (50 - 1600 MICRONS) - APPLICA- 
TION AUX MASERS OPTIQUES]. 

A. Hadni, B. Wyncke, P. Strimer, E. DeCamps, and J . Claudel 
(Nancy, Universite, Faculte des Sciences, Nancy, France). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 731-740. In French. 

Studies of the electron transitions between ground -state Stark 
levels of alkaline earth and alkali metal halides doped with rare- 
earthions. The halides investigated include CaF^, SrF 2 , LaF^, and 
Csl. Doping is with Nd(NO^)3 ♦ 6H 2 0, Sa(NC>3 ) 3 • 6H 2 0, and TmC^. At 
the temperature of liquid helium, the low-frequency wing of the 
main absorption band tends to disappear. This result is attributed 
to transitions of the wave vector from an acoustic to an optical 
mode. 
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STEADY STATE POPULATION DISTRIBUTIONS IN QUANTUM 
MECHANICAL SYSTEMS. 

W. A. Barker and J. D. Keating (McDonnell Aircraft Corp. , St. 

Lou is , Mo. ) . 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 741-749. 12 refs. 

General solution for the population distribution in three- and 
four-level systems. The solution is applied to the three -level 
microwave maser, the three- and four-level optical maser, and the 
four-level push-push and push-pull microwave maser. The results 
include expressions for the inversion condition, signal power out- 
put, and pump power absorbed for the microwave and optical 
masers. The nuclear polarization is calculated for the Overhauser 
effect. 
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INVESTIGATIONS OF A EUROPIUM CHELATE SOLUTION AS A 
POTENTIAL LIQUID OPTICAL MASER. 

R. C. Ohlmann, E. P. Riedel, R. G. Charles, and J . M. Feldman 
(Westinghouse Electric Corp. , Research Laboratories, Pittsburgh, 
Pa.). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 779-784; Discussion, p. 785. 5 refs. 

Spectroscopic study of solutions of europium trisdibenzylme - 
thide (Eu[DBM]3) in dimethylformamide, di -n-propylamine , and 
ethanol. The excitation, absorption and emission spectra, the 
quantum efficiency, and the fluorescent decay time of the princi- 
pal emission line are measured as functions of temperature and 
solvent. A calculation based on the results indicates that optical 
maser action may be achieved with this material. 
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THE CaF- : Tm 2 * AND THE CaF, : Dy 2+ OPTICAL MASER SYS- 
TEMS. 

Z. J. Kiss (Radio Corporation of America, RCA Laboratories, 
Princeton, N. J. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 805-815. 8 refs. 

Use of divalent rare earths to overcome one of the most im- 
portant practical limitations of optically pumped solid-state laser 
materials: the lack of suitable absorption bands of the active ions 
in convenient spectral regions. The maser transitions of the CaF 2 i 
Tm^ + and CaF 2 : Dy 2+ systems are identified, and energy levels 
including the crystal field symmetries of the states are presented. 
Recent studies of the magnetic behavior of the systems are de- 
scribed and continuous operation of the CaF^ : Tm^ + maser is 
reported. 


A64-23440 

LARGE ZINC TUNGSTATE CRYSTALS FOR MICROWAVE MASER 
APPLICATIONS. 

J. J. Rubin, W. G. Nilsen, and L. G. Van Uitert (Bell Telephone 
Laboratories, Inc., Murray Hill, N.J.). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 825-831. 6 refs. 

Fabrication by the Czochralski technique of large ZnW04 : Cr 
crystals suitable for comb structure masers. The inversion of 
Cr^* in zinc tungstate is found to be effected at three times the 
volume concentration in A1 2 0 3 . Preliminary measurements indi- 
cate that the gain and power of a ZnW04 : Cr comb structure maser 
operating at 1.4 Gc should be significantly greater than that of a 
corresponding pink ruby maser. The problems involved in remov- 
ing the zinc tungstate crystals from the melt are discussed. 


A 64- 23441 

SUBSTITUTION AND CHARGE COMPENSATION IN CALCIUM 
TUNGSTATE OPTICAL MASER CRYSTALS. 

K. Nassau (Bell Telephone Laboratories, Inc., Murray Hill, 

N.J.). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 833-839. 12 refs. 

Investigation of the effect of alkali metal ions on the distri- 
bution coefficient of Nd^* in CaW04- This combination provides 
the only solid-state optical maser material that can give continuous 
operation at room temperature. Preliminary experiments indicate 
that the distribution coefficient (k Nd ) at a fixed melt sodium concen- 
tration varies with the melt neodymium concentration. Accordingly, 
it is seen that a full representation of any such system requires the 
construction of two three-dimensional surfaces, representing the 
dependence of the distribution coefficients of the rare-earth and of 
the alkali metal on the melt concentration of both species. For 
optimum maser operation, complete charge compensation is found 
desirable in order to eliminate unwanted spectra. This indicates 


the need for a large excess of alkali-metal ions in the melt. Melt 
concentrations for the growth of crystals that will operate contin- 
uously at room temperature are found to be approximately 15 atomic 
% sodium and 4 atomic % neodymium. 


A64-23446 

INVESTIGATION AND REALIZATION OF AN S-BAND MASER 
[ETUDE ET REALISATION D' UN MASER BANDE S], 

M. Bidault (Compagnie Frangaise Thomson-Houston, Service 
d'Etudes Techniques Avancees, Paris, France). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 883-898. In French. 

In French. 

Description of a three -level solid-state maser operating in the 
S-band. Its pump frequency is in the Ku band (13,700 Me) and its 
active material is a ruby crystal. From an investigation of the 
spin Hamiltonian, the energy levels and corresponding eigenstates 
of the chromium ion, the probabilities of induced transitions be- 
tween levels are calculated. From these data it is then found 
possible to determine the magnetic field Hq (~ 27 50 gauss), the 
90° orientation of the crystal optic axis to the Hq direction, the 
optimum polarization of the signal, and the pump microwave fields. 
The shape of the selected Hamiltonian is verified by an experiment- 
al study of the pump and signal absorption lines. The spin-spin 
relaxation is found through an analysis of the resonance curves. 
Saturation experiments provide measurements of the spin-lattice 
relaxation time and the real component of the paramagnetic suscep- 
tibility, The amplification process and gain, bandwidth, and noise 
temperature are examined. 


A64-23451 

OSCILLATION CHARACTERISTICS AND ITS TEMPERATURE 
DEPENDENCE OF A PULSED RUBY MASER. 

F. Saito (Nippon Electric Co. , Fundamental Research Laboratory, 
Kawasaki, Japan). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
VOLUME 1. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 937-941. 5 refs. 

Quantitative investigation of the dynamic characteristics of an 
X-band pulsed ruby maser. A semi-empirical expression is pre- 
sented relating the time duration t d that the oscillation pulse lags 
behind the pumping pulse to the peak level P of the pumping power, 
the period T, and the width nr of the pumping pulse. In the ex- 
pression certain parameters appear that depend on temperature and 
other operating conditions. The precise temperature dependence 
from 1.6 to 20°K is studied in an effort to relate these parameters 
to the spin lattice relaxation time. The preliminary results are 
given. 


A64-23455 

GENERATION OF MILLIMETER WAVES IN OPTICALLY 
PUMPED RUBY. 

G. M. Zverev, A. M. Prokhorov, and A. K. Shevchenko (Moscow 
State University, Institute of Nuclear Physics, Moscow, USSR). 

IN- QUANTUM ELECTRONICS; PROCEEDINGS OF THE INTER- 
NATIONAL CONGRESS, 3RD, PARIS, FRANCE, FEB. 11-15, 1963. 
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A64-23456 


Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques , and 
Office of Naval Research, 

Edited by P. Grivet and N. Bloembergen. 

New York, Columbia University Press; Paris, Dunod Editeur, 

1964, p. 963-966. 

Experiments on the generation of mm waves in the range 
35-50 Gc using a ruby maser cooled by liquid nitrogen. A ruby 
laser operating also at the temperature T = 77°K was used as the 
pumping source. The C-axis of the ruby maser crystal was 
oriented perpendicular to the direction of the external magnetic 
field. A block schematic of the experimental device is shown 
along with the appropriate energy Level diagram for Cr 3+ ions in 
ruby. The obtained mm wave pulses are reproduced. 


A64-23456 

QUARTZ OPTICAL PHONON-MASERS . 

C. H. Becker (Precision Instrument Co., Palo Alto, Calif.). 

( Institute of Radio Engineers, Ultrasonics Symposium, New York , 

N . Y. , Nov. 28-30, 1962. ) 

IEEE Transactions on Sonics and Ultrasonics , vol. SU-11, June 
1964, p, 34-40. 7 refs. 

Experimental investigation of the possibility of stimulating 
emission of optical phonons in the Teracycle frequency range of 
10* 2 cps in alpha-quartz by means of strong UV pumping. This 
phenomenon is stated to result from the quantum-mechanical excita- 
tion of the vibrational molecular modes of the alpha-quartz unit cell 
during second-order inelastic light- scattering processes. During 
the excitation period, optical phonon maser action takes place in the 
alpha-quartz, causing inversion of the intensities of the quartz Raman 
spectrum when the critical intensity of optical pumping is achieved. 
Optical phonons in alpha-quartz can be detected by measuring the 
intensity distribution of the anti -Stokes and Stokes lines during the 
inversion processes. It is noted that the quantum electronics of 
optical phonons may conceivably be established on the basis of this 
new phenomenon and that a radically new approach to molecular 
energy transport is expected. 


A64-23483 

ON THE EMISSION SPECTRUM OF A CaF 2 :Sm 2+ LASER. 

Iu. A. Ananev, N. M. Galaktionova, A. A. Mak, and B. M. Sedov. 
(Optika i Spe ktroskopiia , vol. 16, May 1964, p. 911-914.) 

Optics and Spectroscopy , vol. 16, May 1964, p. 495, 496. Transla- 
tion. 

Experimental investigation of the emission spectrum of a laser 
using fluorite, activated by divalent samarium, and generating 
0.708-ji radiation. The results obtained are stated to show that 
independent generation along different directions evidently occurs 
only at the initial instants of time. It is also noted that, at the 
initial instants, a splitting of the spectral modes into two components 
occurs. The magnitude of the splitting amounts to about 0.035 A. 

The reason for this splitting is said to be unclear at present. 


A64-23792 

CONTINUOUS PHOTOELECTRIC RECORDING OF THE RAMAN 
EFFECT IN LIQUIDS EXCITED BY THE He-Ne RED LASER. 

R. C. C. Leite and S. P. S. Porto (Bell Telephone Laboratories, 
Inc., Murray Hill, N.J.). 

( Optical Society of America, Meeting, Chicago, 111., Oct. 24,1963, ) 
Optical Society of America, Journal , vol. 54, Aug. 1964, p. 981-984. 

Briet description of the continuous photoelastic recording of 
laser-excited Raman spectra obtained for nonlossy liquids. The 
Raman cell was placed inside the cavity of a He-Ne 6328 - ? gas laser. 
The power density of the exciting radiation was of the order of 
100 watt/cm 2 through the sample. An SNR of more than 3000 was 
obtained for the 992- cm line of benzene. The laser used was of the 
external mirrors -Brewster angle window type, and consists of a 
5 : 1 mixture He-Ne tube and the high -reflectance dielectric -coated 
mirrors. Further improvements in the recordings are suggested. 


A 64-23961 

REVIEW OF SOLID STATE LASERS. 

C. G. B. Garret (Bell Telephone Laboratories, Inc., Murray Hill 
N. J. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference^ sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, F ranee, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 971-983; Discussion, p. 983, 984. 33 refs. 

Discussion of the developments in the field of optically excited 
solid-state lasers since its beginnings in 1960. The physical prin- 
ciples and the orders of magnitude involved are covered. The 
materials used so far in optical maser experiments, the luminescent 
centers involved, and the various host lattices are considered. The 
output characteristics of solid-state lasers are then studied. 


A64-23963 

NEODYMIUM GLASS LASER. 

E. Snitzer (American Optical Co. , Southbridge, Mass. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 999-1019. 8 refs. 

Contract No. DA-19-020-ORD-5575. 

Discussion of the spectroscopic properties of neodymium glass, 
which is used in high energy output lasers and in fiber lasers. 
Recent results are presented on high energy configurations, effects 
of pump power, emission power as a function of time, the effect of 
the glass containing the neodymium, and on the spectrum of the 
light emitted. Finally, fiber lasers are considered. 


A 64-23964 

CHARACTERISTICS OF THE CaW0 4 : Nd 3+ OPTICAL MASER. 

L. F. Johnson (Bell Telephone Laboratories, Inc. , Murray Hill, 

N. J. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1021-1035; Discussion, p. 1035. 11 refs. 

Discussion of the spectroscopic properties and optical maser 
effects of neodymium in CaWO^. The gross features of the energy 
levels of Nd 3+ in CaWO^, derived from absorption and fluorescence 
data, are presented. Emission lines displaying maser oscillation 
are designated, and relevant data are tabulated. A dominant line 
is shown to be at 1.065 and the system producing this line is the 
subject for the remainder of the study. The effects of crystal im- 
perfection on optical maser behavior are considered. Data gained 
in continuous operation experiments with the CaWO^:Nd^ system 
are given; and such aspects of the system are discussed as spectral 
distribution of the maser emission, the extent to which refractive 
index variations due to internal strain contribute to the 10-kc width, 
and the phenomenon of "spiking. " 


A 64-23965 

MEASUREMENT OF FACTORS AFFECTING THRESHOLD OF A 
CONTINUOUSLY OPERATING RUBY OPTICAL MASER. 
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D. F. Nelson and D. E. McCumber (Bell Telephone Laboratories, 
Inc, , Murray Hill, N. J. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI /, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1037-1043. 7 refs. 

Presentation of experimental results on a ruby optical maser 
operated continuously to determine the threshold population of the 
metastable levels by a study of the nonlinearity of the fluorescence 
vs the optical pumping power. The experiments used a ruby 
sapphire "trumpet" which had its optical axis perpendicular to the 
trumpet axis. It was cut from a Linde "V-R grown" ruby- sapphire 
boule. Its Cr 3+ concentration was measured by a calibrated op- 
tical absorption technique to be 2.0 x 10 1 ® Cr 3+ cm'l The lamp 
used was a Hanovia 958B lamp. Pumping of the maser crystal was 
changed in these experiments by varying the lamp current. The 
R^-line side fluorescence was measured as a function of particular, 
narrow wavelength bands of the incident pump light. Measured side 
fluorescence vs two of these wavelength intervals of incident pump 
light is presented and compared with data expected from theory. 

A similar study was made of the R^-line fluorescence out of the end 
of the rod at 12° off axis, and the results are also presented and 
compared with the results from a theoretical model. By turning 
off the pumping light with a high-speed chopper when the crystal 
was pumped just to the maser threshold, the decay of the metastable 
level populations as given by Rpline side fluorescence was measure* 
and the results are presented. Determinations of the cross sections 
for absorption from the metastable levels upward were made in- 
directly by measuring the dependence of the pumping light at a par- 
ticular wavelength emerging from the larger end of the maser crys- 
tal vs that entering it. All these results are presented in the form 
of plots together with plots of theoretical results. Considerable 
disagreement is found. It is concluded that there are two possible 
explanations for this disagreement. One is that the model is 
inadequate in its formulation to handle properly totally entrapped 
rays. A second is the possibility that the absorption from the 
metastable levels is a two-ion process. 


A64-23969 

STIMULATED OPTICAL EMISSION FROM RUBY AT LIQUID 
NITROGEN TEMPERATURE. 

V. K. Konjukhov, L. A. Kulevsky, and A. M. Prokhorov 
(Academy of Sciences, Physics Institute, Moscow, USSR). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Kesearcn. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1067-1070. 

Discussion of an experiment conducted to investigate the spec- 
tral component characteristics of the emission from a ruby laser 
at T * 77.4°. A pink ruby laser rod of 6-mm diam. and a length 
of 60 mm was chosen for the experiment. The stimulated spectrum 
is found to have two components. At threshold pumping, the laser 
beam is seen to have only a shortwave component corresponding to 
the transition to the sublevel ±3/2. With increasing pumping there 
appears the second, longwave component. The splitting of the 
components is found to be (0.36 ± 0.03)cm~l. This splitting coin- 
cides with errors with crystal- field splitting of the 4 A 2 ground 
level of Cr^ + ion in the Al^O-j lattice. The variation of the com- 
ponents intensity with time is presented for the pumping level near 
threshold and for the pumping level twice threshold. 


A64-23974 

DYNAMIC LIMITATIONS ON THE ATTAINABLE INVERSION IN 
RUBY LASERS. 


W. R. Sooy, R. S. Congleton, B. E. Dobratz, and W. K. NG 
(Hughes Aircraft Co. , Aerospace Group, Culver City, Calif. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by. the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1103-1112. 

Discussion of the effects of spontaneous decay, superradiance, 
prelasering, lateral depumping, and internal modes. Of these 
depumping mechanisms possible in a ruby laser, only internal 
modes appear to be a substantial problem with state-of-the-art 
lasers, which are typically small, low-gain, and inefficiently used. 
However, theoretically, all of the described mechanisms are seen 
as limiting in larger, more efficient devices and they must be ac- 
commodated in laser design. A combination of immersion, selec- 
tive filtering, and end wall canting is suggested for the elimination 
of internal modes, prelasering, and lateral depumping. Spontaneous 
decay and superradiance, however, are intrinsic limitations. 


A64-23975 

BEATS AND MODULATION IN OPTICAL RUBY -MASERS. 

K. Gurs (Siemens und Halske AG, For schungslaboratorium, 

Munich, West Germany). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p, 1113-1119. 6 refs. 

Presentation of the experimental results obtained with a system 
in which the plane-parallel ruby crystal is fully silvered on one side. 
The optical maser oscillates between this and a concave mirror at 
a distance of 2 to 20 m. In addition, a convergent lens is arranged 
within the resonator near the ruby. For different positions of the 
lens, the resonator represents a confocal or a concentric system. 

By moving the lens along the axis of the resonator, setups are ob- 
tained which favor the existence of a few or one to several modes. 
Oscillograms are presented for resonator lengths of 2, 10, and 
20 m. It is shown that.given a proper choice of the focal length of 
the mirror and the lens, the continuous component will prevail over 
the oscillations practically from the beginning of the emission. In 
agreement with theory, the period T increases proportionally to 
the square root of the resonator length L. Cooling of the crystal 
will reduce the period of oscillation and the damping constant t Q 
according to the change of lifetime ~t' and linewidth A y. An arrange- 
ment for internal modulation by KDP is presented, and experimen- 
tal results are given. Internal modulation is limited in its band- 
width. However, only minor changes in the resonator are required 
for full modulation. Therefore, only a small fraction of the voltage 
required for external modulation is necessary. This kind of modula- 
tion is shown at 1 Me/ sec for an arrangement with a mirror spacing 
of 20 cm. 


A64-23976 

DYNAMIC BEHAVIOR OF QUANTUM MECHANICAL OSCILLATORS. 
G. Makhov and O. Risgin (Michigan, University, Institute of Science 
and Technology, Ann Arbor, Mich. ). 
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A64-23977 


Analysis of the rate equations of the three-level maser to de- 
termine the conditions for the existence - in terms of material and 
circuit parameters - of the following three modes of operation: 

(1) an overdamped, (2) an oscillatory transient decaying to an un- 
modulated steady- state output, and {3) recurrent sharp pulses at 
nearly equal amplitude. Semiquantitative methods and nonlinear 
mechanics are used in the analysis. The analysis shows that the 
elementary rate equations provide adequate description of the two 
CW modes, but do not admit periodic solutions, and thus cannot 
account for the recurrent pulses. In order to include the pulsed 
modes of operation in the description, the population difference 
equation is augmented by an arbitrary function of population dif- 
ference and of energy in the resonator, with the circuit equation 
remaining unaltered. A reference to experimental data shows that 
the processes producing recurrent pulses are not alike in the micro- 
wave and optical cases. The processes involved are considered. 


A64-23977 

TEMPERATURE AND CONCENTRATION EFFECTS IN A RUBY 
LASER. 

1. J. D'Haenens and V. Evtuhov (Hughes Aircraft Co. , Research 
Laboratories, Malibu, Calif. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1131-1139. 5 refs. 

Investigation to determine the threshold dependence of Cr 3+ 
ion concentration on: the ruby diameter and length, the reflectivity 
of the cavity end plates, and the operating temperature, for short pulse 
operation of a ruby laser. The results of the analysis are extended 
to apply to cases of arbitrary pulse duration. Experimental results 
are presented and compared with the analysis. Good agreement 
is obtained. 


A64-23979 

SOLID STATE X-RAY MASERS. 

L. Gold (Ledgemont Laboratory, Lexington, Mass. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/ , Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1155-1160. 

Discussion of considerations in extending the maser frequency 
of operation into the X-ray region. Properties of the pump source 
are considered, and the performance of the secondary source is 
covered. The distinction between X-ray and optical levels in atoms 
is noted in terms of the electronic configurations. The X-ray re- 
sponse of impurity atoms in a host crystal is then discussed. It is 
pointed out that the radiation emitted from the distributed atoms 
will inherently be incoherent. Even if the individual sources are not 
randomly distributed in the parent crystal, coherency will not 
automatically occur. This problem is studied allowing for the dif- 
fractive properties of the X-ray quanta. 


A64-23981 

MODES IN CONFOCAL GEOMETRIES. 

G. D. Boyd (Bell Telephone Laboratories, Inc., Murray Hill 
N. J. ). 
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Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia Univer sity 
Press, 1964, p. 1173-1186; Discussion, p. 1186. 22 refs. 

Review of the work of many scientists whose efforts contribute 
to the theory of multimode resonators and periodic transmission 
systems at optical and mm wavelengths. Among others, considera- 
tion is given to Schawlow and Townes' classical paper on "Infrared 
and Optical Masers, " Prokhorov's "Molecular Amplification and 
Generation for Submillimeter Waves, " and Fox and Li's work on 
"Resonant Modes in an Optical Maser" and "Resonant Modes in a 
Maser Interferometer. " Ideas presented in Goubau and Schwering's 
"On the Guided Propagation of Electromagnetic Wave Beams" are 
also summarized. It is emphasized that, first, a resonator formed 
by two curved reflectors separated by almost any distance up to 
twice their curvature will work satisfactorily as a high Q optical 
resonator. Second, the absence of the side walls is necessary to 
an optical maser resonator to limit the number of modes with high 
Q. Finally, using the Fox and Li concept of a self-consistent field 
to define a mode and recognizing the large number of equivalent 
possibilities shown in the discussion of a periodic sequence of lenses, 
a large number of useful combinations is expected in future develop- 
ments. Application is seen in future devices as mode filters, har- 
monic generators, and couplers, in the field of optical masers. 


A64-23983 

STRUCTURE OF GIANT OPTICAL PULSES FROM RUBY. 

R. W. Hellwarth (Hughes Aircraft Co., Research Laboratories, 
Malibu, Calif. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
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Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1203-1209; Discussion, p. 1209, 1210. 17 refs. 

Discussion of the observed properties of the giant laser pulses, 
aimed at pointing out the various physical processes in the ruby and 
the optical cavity. The fast switching type of Q- switching is dis- 
cussed and illustrated. Experimental results, obtained so far, are 
included; certain features of giant pulses which have become fairly 
evident are considered; and explanations are suggested. 


A64-23984 

HIGH GAIN, HIGH POWER PULSED RU BY OPTIC AL AMPLIFIER. 
J. E. Geusic and H. E. D. Scovil (Bell Telephone Laboratories, 
Inc., Murray Hill, N. J. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
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Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1211-1220; Discussion, p. 1220. 6 refs. 

Contract No. DA- 36-039-SC -89068. 

Review of earlier work on the unidirectional traveling wave 
optical maser (TWOM) amplifier, including a discussion of recent 
experiments with a high gain pulsed ruby TWOM which were not 
reported on before. The TWOM's unconditional stability and its 
greater bandwidth - as compared to a regenerative amplifier of 
comparable gain - are pointed out. The TWOM amplifier is de- 
scribed and its characteristics and capabilities are discussed. Ex- 
periments with a high gain TWOM are then considered, and its high 
gain and high power capabilities demonstrated. 
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A 64-23988 

STUDY OF MODES OF OSCILLATION IN LASERS WITH SPHERICA. 
TERMINAL MIRRORS [ETUDE DES MODES D* OSCILLATIONS DES 
LASERS A MIROIRS TERMINAUX SPHERIQUES]. 

M. Pauthier (Laboratoire Central des Telecommunications, Paris, 
France). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1253-1262; Discussion, p. 1262. In French. 

Presentation of a simple method using only elementary prin- 
ciples of geometrical optics to calculate the configuration of the 
electromagnetic field which can be observed in a gas laser with 
spherical mirrors. The presented method yields the same results 
concerning positioning of the mirrors for closed light-beam con- 
figurations as the method used by Boyd and Gordon and Boyd and 
Kogelnik, which takes a completely different approach and which 
is more involved. The experimental verification of certain striking 
points gives satisfactory results. 


A64-23989 

MODES IN A MASER INTERFEROMETER WITH CURVED MIRRORS. 

A. G. Fox and Tingye Li (Bell Telephone Laboratories, Inc., 

Holmdel, N. J. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1263-1270. 7 refs. 

Investigation of the two-dimensional problem of infinite- strip 
mirrors. The results, however, are applicable to the three- 
dimensional problem of rectangular mirrors. The integral equa- 
tions defining the modes of the interferometer were derived using 
Huygens* principle to compute the field distribution of a wave which 
is reflected to and fro between the two mirrors. The geometry of 
an infinite- strip curved-mirror interferometer and the integral 
equations that relate the field distribution over one mirror to that 
over the other are shown. The loss of each mode for a given 
Fresnel number is studied, and a contour diagram is presented of 
the computed loss function for the dominant mode of a pair of curved 
infinite- strip mirrors of the same width. This diagram is computed 
for a single value of the Fresnel number. The loss of the dominant 
mode was computed also for other values of the Fresnel number. 

It was found that it decreases monotonically with the Fresnel number 
for configurations corresponding to points lying in the low -loss re- 
gions but that it fluctuates without eventual decrease in the high- 
loss regions. This is illustrated for a family of pairs of identical 
mirrors. The relative amplitude and phase distributions of the field 
intensity of the dominant mode of a family of infinite- strip curved- 
mirror interferometers with identical mirrors for Fresnel number 
s 1,0 are presented and discussed. The diffraction losses for the 
two lowest-order modes of an infinite -strip concentric interferometer 
with a midplane aperture are considered as functions of the nor- 
malized aperture width. The mode selective property of the aper- 
tured concentric interferometer is studied. 


A64-23992 

ISOLATION OF AXI -SYMMETRICAL OPTICAL-RESONATOR 
MODES. 

W. W. Rigrod (Bell Telephone Laboratories, Inc., Murray Hill, 

N. J..). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 


Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1285-1290. 8 refs. 

Discussion of the isolation of 15 axisymmetric modes of the 
concave -mirror interferometer, forming the external cavity of a 
helium-neon maser tube with Brewster -angle windows. The ex- 
perimental technique is described, and the results are discussed. 
The isolation mechanism is suggested to depend on physical pro- 
cesses in the maser medium, rather than on purely optical 
phenomena. 


A64-23993 

INTERFEROMETER LASER MODE SELECTOR. 

S. A. Collins and G. R. White (Sperry Rand Corp. , Sperry 
Gyroscope Co. , Great Neck, N. Y. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1291-1300. 5 refs. 

Study of the operation of a laser with a new mode selector 
formed from a Fabry-Perot etalon placed internal to the laser and 
tipped with respect to the laser axis cavity. Frequency rejection 
due to the mode selector's frequency transmission characteristics 
is demonstrated along with a decrease in beam angle, caused by 
tilting the mode selector etalon. An increase in peak photometric 
intensity is also shown. 


A64-23997 

THE S-66 LASER SATELLITE TRACKING EXPERIMENT. 

H. H. Plotkin (NASA, Goddard Space Flight Center, Greenbelt, 

Md. ). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1319-1332. 

Discussion of the optical tracking experiment planned by NASA 
for the S-66 satellite, which consists of illuminating a special satel- 
lite-borne reflector with a pulse from a laser and of receiving the 
reflected light to measure the time-of-flight in order to determine 
the accurate range. The reflector is described. It is composed 
of a mosaic of fused quartz cube-corners, each about 1 in. across 
the face. The velocity aberration effect is considered to justify 
the use of a mosaic of small retroreflectors instead of. fewer but 
larger ones. The satellite and the pulsed ruby laser which NASA 
will use during the S-66' s early life are described. The signals 
which might be expected in a typical situation are considered. The 
equipment which will be used shortly after the satellite is launched 
is presented. The real-time automatic digital optical tracker being 
developed for the acquisition of the satellite within the narrow laser 
beam over a full 24 hours is studied. 


A64-23998 

PHOTO -MACHINING WITH LASER GENERATOR [USINAGE 
PHOTONIQUE AVEC GENERATEUR LASER]. 

M. S. Bruma (Paris, Univer site", Faculte" des Sciences, 
Laboratoire de Chimie Physique, Paris, France). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 
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Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1333-1337; Discussion, p. 1337. In French. 

Presentation of the physical mechanism underlying the 
process of machining using a laser beam. Factors affecting the 
mechanical effects are considered. 


A64- 24004 

THE SELASER LAMP - A UNITARY DESIGN FOR THE EMISSION 
OF STIMULATED RADIATION. 

R. C. Vickery and J. V. Fisher (Semi -Elements Inc . , Saxonburg, 
Pa.). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Euited by Pierre Grivet and Nicolass Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1397-1403. 

Presentation of designs for a Selaser lamp, in which the laser 
crystal is activated internally. This design obviates the use of ex- 
ternal pumping sources such as helical or U-shaped lamps with 
their accompanying light energy losses. Characteristics and oper- 
ating parameters are presented. 

A64-24007 

CALCULATION OF GIANT PULSE FORMATION IN LASERS. 

B. A. Lengyel and W . G. Wagner (Hughes Aircraft Co. , Research 
Laboratories, Malibu, Calif.). 

IN: QUANTUM ELECTRONICS iPROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolass Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1427-1436. 

Analysis of the last switching case, characterized by a switch- 
ing of the shutter or cavity Q in time so short that no significant 
change of population inversion takes place during the switching 
process. In formulating the equations which govern the process 
of stimulated emission in the period following the switching, the 
effects of processes which are slow in comparison to the formation 
of the giant pulse are neglected. Two nonlinear differential equation; 
are obtained for the population inversion and the photon density. 

After proper normalization, the equations retain only one parameter 
which is descriptive of the laser. The first integral of the equations 
yields the total energy obtainable from the pulse, the population 
inversion remaining, and the peak power. 

A64-2401 0 

AN INTERNALLY REFLECTING OPTICAL RESONATOR WITH 
CONFOCAL PROPERTIES. 

D. F. Holshouser (Illinois, University, Electrical Engineering 
Dept., Urbana, 111.). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/ URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Euited by Pierre Grivet and Nicolass Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1453-1458. 

Presentation of the configuration of an internally reflecting 
surface which exhibits properties of a spherical mirror. Experi- 
mental results are included which were obtained with a semi-confo- 
cal optical maser using this configuration. 


A64-24014 

COHERENCE, SPECTRA TIME SCANNING AND PULSATIONS OF 
THE LASER EMISSION. 

Z. A. Chizhikova, M. D. Galanin, V. V. Korobkin, A. M. 
Leontovitch, and V. N. Smortchkov (Academy of Sciences, USSR). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference^ sponsored by the Union Radio Scientifique Internationale 
/URSI/ , Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolass Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1483-1491. 16 refs. 

Study of the time dependence of the excitation of axial modes 
during the pulse operation of a laser. The study includes an inves- 
tigation of the radiation coherence, time scanning of the laser emis- 
sion performed by using a high-speed mirror -camera, and an exami- 
nation of the laser emission spectra using a Fabry-Perot interfer- 
ometer during a pumping pulse with and without time scanning. The 
experiments are carried out at temperatures of the ruby rod from 
+20 to -165°C. The experimental results are discussed. 


A64-24023 

RAMAN LASER ACTION IN ORGANIC LIQUIDS. 

E. J. Woodbury (Hughes Aircraft Co., Aerospace Group, Culver 
City, Calif.}. 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference^ sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolass Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1577-1588; Discussion, p. 1588. 6 refs. 

Description of the work leading to the discovery of laser action 
in certain organic liquids, believed to be due to stimulated Raman 
scattering. An abbreviated form of the phenomenological theory de- 
veloped by Hellwarth is presented, and experimental observations 
are included. The results obtained so far show the following trends; 
(1) only ring compounds with five or more C-H bonds have produced 
strong stimulated emission, (2) no such liquid compound tested has 
failed to produce such emission. However, the power and energy 
of the illuminating laser used for most of this work were well below 
those available now. 


A64-24038 

HARMONIC GENERATION AND MIXING OF 0aWO 4 : Nd+ 3 AND 
RUBY PULSED LASER BEAMS IN PIEZOELECTRIC CRYSTALS. 

R. C. Miller (Bell Telephone Laboratories, Inc., Murray Hill, 
N.J.). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference^ sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale; des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1695-1702. 17 refs. 

Discussion covering second harmonic generation with two Nd 
* aS +3 rS: ^d-doped CaW0 4 and Nd-doped glass, mixing of the CaWO^:- 
Nd and ruby laser beams, and the determination of the matching 
conditions for the second harmonic generation and mixing of these 
laser beams in ammonium dihydrogen phosphate (ADP) and potassium 
dihydrogen phosphate (KDP). 

A64-24039 

INTERACTIONS BETWEEN TWO Nd 3+ GLASS LASERS. 

C. J. Koester, R. F. Woodcock, E. Snitzer (American Optical 
Co., Southbridge, Mass.), and H. M. Teager (Massachusetts 
Institute of Technology, Cambridge, Mass.). 
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IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/ URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1703-1710. 

USAF-supported research. 

Discussion of experiments demonstrating that quenching of 
laser oscillation can be accomplished using the output of another 
laser having the same emission wavelength. The effect is observed 
to be at least as fast as 1 |i sec. The experimental arrangement is 
described and experimental results are included. 

A64-24045 

A NEW PRINCIPLE IN THE DESIGN OF A MILLIMETRIC PHOTO- 
ELECTRIC LASER MIXER. 

A. L. Cullen and P. N. Robson (Sheffield, University, Sheffield, 
England) . 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1741-1750. 

Analysis showing that the transverse current wave resulting 
from mixing two laser beams on a plane photo-emissive surface 
can have a wide range of phase velocities depending on the direc- 
tion of the two beams with respect to the surface. Several configura 
tions of potential interest in the design of a practical mixer are con- 
sidered. 


A 64-24047 

SEMICONDUCTOR MASERS [MASERS A SEMI-CONDUCTEURS] . 

P. Aigrain (Ecole Normale Superieure, Laboratoire de Physique, 
Paris, France). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1761-1766; Discussion, p. 1766, 1767. 17 refs. 

In French. 

Survey of ideas concerning semiconductor masers and lasers. 
Possible semiconductor maser and laser types are considered, 
and experimental results are discussed. 

A 64-2 4057 

GaAs INJECTION LASER. 

M. 1. Nathan and G. Burns (International Business Machines 
Corp., Thomas J. Watson Research Center, Yorktown Heights, 

N. Y.). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Conference sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1863-1872. 25 refs. 

Presentation of investigation results on the stimulated emission 
in GaAs p-n junctions. Most of the presented measurements were 
made at 77°K. The nature of the transition and the spectral charac- 
ter of the stimulated emission are discussed. The temperature 
dependence of the stimulated emission and CW operation are studied, 
and directionality effects are considered. 


A64-24061 

SEMI-CONDUCTOR LASER ON P-N JUNCTIONS IN GaAs. 

V. C, Bagaev, N. G. Basov, B. M. Wul, B. D. Kopylovsky, 

O. N, Krokhin, Iu. M. Popov, E. P. Markin, A. N. Khvoshev, 
and A. P. Shotov (Academy of Sciences, Physics Institute, Moscow, 
USSR). 

IN: QUANTUM ELECTRONICS; PROCEEDINGS OF THE THIRD 
INTERNATIONAL CONGRESS, PARIS, FRANCE, FEBRUARY 
11-15, 1963. VOLUME 2. 

Confef ence sponsored by the Union Radio Scientifique Internationale 
/URSI/, Federation Nationale des Industries Electroniques, and 
Office of Naval Research. 

Edited by Pierre Grivet and Nicolaas Bloembergen. 

Paris, France, Dunod Editeur; New York, Columbia University 
Press, 1964, p. 1891-1897. 9 refs. 

Analysis yielding a definition of the conditions of laser self- 
excitation. It is shown that the spectral width of the radiation line 
diminishes at the approach to the self-excitation threshold. An 
expression is also presented for the efficiency of the semiconductor 
laser. Experimental observations on the narrowing of the radiation 
line are included. Oscillation of the coherent radiation in GaAs p-n 
junctions cooled to 77°K is investigated. The region of luminescence 
of the crystal is observed with an infrared microscope. 

A64-24073 

AN IMPROVED METHOD OF MECHANICAL Q-SWITCHING USING 
TOTAL INTERNAL REFLECTION. 

R. Daly and S. D. Sims (TRG, Inc., Melville, N.Y. ). 

Applied Optics , vol, 3, Sept, 1964, p. 1063-1066. 6 refs. 

Army- supported research. 

Qualitative discussion of the kinetics of a Q- switched laser. 

It is shown that the occurrence of multiple pulses can be prevented 
by the use of a sufficiently fast switch. A Lummer-Gehrcke plate 
used in a novel fashion in conjunction with a rotating prism is 
shown to be a "fast" switch. Experimental results are presented 
which show substantial improvement over previous Q- switching 
schemes, 

A64-24074 

CHOICE OF MIRROR CURVATURES FOR GAS LASER CAVITIES. 
Douglas C. Sinclair (Rochester, University, Institute of Optics, 
Rochester, N. Y. ). 

(Optical Society of America, Fall Meeting, Washington, D. C. , 

1963. ) 

Applied Optics , vol. 3, Sept. 1964, p. 1067-1071. 

Army- supported research. 

Brief review of transverse mode structure in various curved 
mirror laser cavities. Cavities considered are those consisting 
of two concave mirrors, a concave and a plane mirror, and a 
concave and a complex mirror. The volume of the TEMqq mode 
in the various cavities is discussed, and the alignment tolerance 
on the mirrors is considered. It is shown that the maximum 
volume of TEMq Q mode in the near-hemispherical cavity is roughly 
1/3 of the volume in the plane parallel cavity, but that for a given 
mode volume, the near hemispherical cavity is the easiest of all 
curved mirror cavities to align. It is suggested on the basis of the 
above consideration that the near -hemispherical cavity is the most 
practical cavity to use in a laser. 

A64-241 98 

LARGE -AMPLITUDE SOLUTIONS OF THE RATE EQUATIONS FOR 
THE RUBY LASER. 

W. W. Glendenin (Westinghouse Electric Corp., Bettis Atomic 
Power Laboratory, Pittsburgh, Pa.). 

Journal of Applied Physics , vol. 35, Aug. 1964, p. 2277, 2278. 

13 refs. 

Presentation of results of a numerical investigation of the non- 
linear rate equations for the ruby laser. Large -amplitude solutions 
of the rate equations corresponding to the initial low value of photon 
density have been obtained. The damping rate for these oscillations 
increases with optical pump rate in contrast to the decrease found 
experimentally by Walsh and Kemeny. Variation of the damping 
rate with loss rate is also examined. The damping rate becomes 
the same order of magnitude as that of the usual flash lamp rate 
(about 10^ sec - *) for a loss rate corresponding to a rod geometry. 
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A64-24205 

PHOTOSENSITIVE LIQUID USED AS A NONDESTRUCTIVE PASSIVE 
Q -SWITCH IN A RUBY LASER. 

P. Kafalas, J. 1. Masters, and E . M. E. Murray (Technical Opera- 
tions, Inc., Technical Operations Research, Burlington, Mass.). 
Journal of Applied Physics , vol. 35, Aug. 1964, p. 2349, 2350. 

6 re£s. 

ARPA- supported research. 

Discussion of the use of a solution of cryptocyanine in methanol 
as a self-synchronizing, nondestructive, passive Q-switch in a ruby 
laser, A symmetric giant pulse of about 10 nsec width and 5 to 10 
Mw peak power is produced with a standard ruby-laser system. The 
pulse is comparable with pulses generated by other Q-switching 
techniques. In the dye solution Q-switch, the dominant switching 
mechanism is presumed to be the optical pumping of the dye mole- 
cules. 


A64-24209 

RUBY LASER WITH PIEZOELECTRICALL Y EXCITED VIBRATING 
REFLECTOR. 

E. A. Gerber and E . R. Ahlstrom (U.S. Army, Electronics Research 
and Development Laboratories, Fort Monmouth, N.J.). 

Journal of Applied Physics , vol, 35, Aug. 1964, p. 2546, 2547. 

5 refs. 

Investigation of the possibility of avoiding multimoding in solid- 
state lasers by causing at least one reflector of the Fabry -Perot 
cavity to vibrate with sufficient amplitude and frequency. It is felt 
that this procedure could at least partially smooth out a nonuniform 
distribution of excited states. To verify this concept, experiments 
are performed with a ruby laser with detached reflectors. One 
reflector is a stationary dielectric mirror, and the other mirror 
provides the frequency sweeping mechanism. The total energy out- 
put of the laser is measured, and the power output is recorded on 
an oscilloscope as a function of time. It is felt that further mea- 
surements of the beam spread and the Fabry-Perot patterns will be 
necessary to arrive at a final conclusion as to the influence of a 
vibrating mirror on the mode pattern and the energy output of a 
solid-state laser. 


A64-24210 

LASER ACTION IN Xe IN TWO DISTINCT CURRENT REGIONS OF 
AC AND DC DISCHARGES. 

G. E. Courville, P. J. Walsh, and John H. Wasko (Fairleigh 
Dickinson University, Physics Dept, and Research Foundation, 
Teaneck, N.J.). 

Journal of Applied Physics , vol. 35, Aug. 1964, p. 2547, 2548. 

Note on laser action in pure Xe and He-Xe mixtures. Two dif- 
ferent laser tubes are used. The first is a Pyrex tube with Pyrex 
flats serving as end windows. The second is a quartz tube fitted 
with quartz Brewster end windows. Two distinct current regions 
exhibit laser action. In the lower current region, three laser lines, 
oscillating simultaneously, have the same upper state. In the high- 
current region of operation, only the high-gain 2.026-ji line is ob- 
served. 


A64-2421 2 

GIANT PULSE LASER OPERATION BY A PASSIVE, REVERSIBLY 
BLEACHABLE ABSORBER. 

B. H. Soffer (Union Carbide Corp., Korad Corp., Santa Monica, 
Calif.). 

Journal of Applied Physics , vol, 35, Aug. 1964, p. 2551. 5 refs. 

Note on the production of high peak-power pulses of short du- 
ration in a laser system using a passive, reversibly bleachable, 
absorbing dye. The dye molecules, which initially absorb light at 
the laser wavelength, are rapidly bleached when ordinary laser 
action begins. The cavity Q is increased and the stored energy is 
released in a giant pulse. The dye has a high absorption cross 
section per molecule at the laser wavelength. Preliminary mea- 
surements indicate that the giant pulse is preceded by ordinary 
laser light with less than 1% as much energy per pulse. 


A64-24213 

MEASUREMENT OF FRESNEL DRAG WITH THE RING LASER. 

W. M. Macek, J. R. Schneider, and R. M. Salamon (Sperry Rand 
Corp,, Sperry Gyroscope Co., Electro-Optics Group, Great Neck, 
N.Y.). 

Journal of Applied Physics , vol. 35, Aug. 1964, p. 2556, 2557. 

6 refs. 

Measurement of the Fresnel drag in solid, liquid, and gaseous 
media with a ring laser. Using a ring laser, phase changes in op- 
tical length can be observed as the difference between resonant 
frequencies for oppositely directed waves. The Fresnel drag effect 
is utilized in a ring laser to produce a frequency mode split for 
moving solid, liquid, and gaseous media. The ring laser uses the 
1.153 line of a He-Ne gas system in a square optical resonator, 
with gas tubes in three legs and the fourth leg containing the moving 
medium. The frequency split for each medium is plotted as a function 
of the velocity of the moving medium. The liquid (CCI4) and the gas 
(air) motion are in the form of a flow, while the solid (quartz) is 
rotated to provide the motion. The effect of the Earth's rotation is 
seen to have a significant effect on the measurements. 


A64-24514 

SOME RESULTS OF AN EXPERIMENTAL INVESTIGATION OF 
THE EFFECT OF A MAGNETIC FIELD ON THE RADIATION 
SPECTRUM OF A RUBY LASER. 

A. M. Kubarev and V. I. Piskarev (Gor'kovskii Gosudar stvennyi 
Universitet, Radiofizicheskii Institut, Gorki, USSR). 

( Zhurnal EksperimentaTnoi i Teoreticheskoi Fiziki , vol. 46, 
Feb. 1964, p. 508-510 .) 

Soviet Physics - JETP , vol. 19, Aug. 1964, p. 345-348. 7 refs. 

Translation. 

[For abstract see Accession no. A64-19349 14-25] 


A64-2451 6 

ON THE MECHANISM OF OPERATION OF A RAMAN LASER. 

V. T. Platonenko and R. V. Khokhlov. 

( Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki , vol. 46, 
Feb. 1964, p. 555-559.) 

Soviet Physics - JETP , vol. 19, Aug. 1964, p. 378-381. 7 refs. 

Translation. 


A64-24518 

ON THE THEORY OF STIMULATED COMBINATION (RAMAN) 
RADIATION. 

V. M. Fain and E. G. Iashchin (Gor'kovskii Gosud&rstvennyi 
Universitet, Radiofizicheskii Institut, Gorki, USSR). 

( Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki , vol. 46, 

Feb. 1964, p. 695-709.) 

Soviet Physics - JETP . vol. 19, Aug. 1964, p. 474-483. 17 refs. 
Translation. 

[For abstract see Accession no. A64-19353 14-25] 


A64- 24701 

MEASUREMENT OF MICROWAVE SHOT-NOISE REDUCTION 
FACTOR BY LASER LIGHT INDUCED PHOTOEMISSION. 

S. Saito and Y. Fujii (Tokyo, University, Institute of Industrial 
Science, Tokyo, Japan). 

IEEE, Proceedings , vol. 52, Aug. 1964, p. 980. 

Research supported by Japan Telegraph and Telephone Corp., 
Electrical Communications Laboratory. 

Description of the measurement of the shot -noise reduction 
factor at microwave frequencies. A block diagram of the system 
is presented. An equation is given for the determination of the 
reduction factor based on measurements of microwave power and 
the dc photocurrent. A ruby laser is used as a strong source of 
microwave-modulated light. The reduction factor has been mea- 
sured for S-band low-noise traveling-wave tubes. The results are 
presented and are shown to agree with theoretical predictions 
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made by previous workers. An explanation is given for the decrease 
of shot noise at a specific frequency. 


A64-24705 

DETECTION OF THE TRANSVERSE DOPPLER EFFECT WITH 
LASER LIGHT. 

Dan Censor (Technion - Israel Institute of Technology, Faculty of 
Electrical Engineering, Haifa, Israel). 

IEEE, Proceedings, vol. 52, Aug. 1964, p. 987. 

Discussion of a communication regarding detection of transverse 
Doppler effect. Distinction is made as to phenomena mentioned. 

A solution is given, as well as an alternate method of detection. 


A 64-24723 

P-N JUNCTION LASERS. 

G. Burns and M. I. Nathan (International Business Machines Corp. , 
Thomas J. Watson Research Center, Yorktown Heights, N. Y. ). 

IEEE Proceedings , vol. 52, July 1964, p. 770-794. 162 refs. 

Review of p-n junction injection lasers. The literature pub- 
lished up to November 1963, in addition to a number of preprints, 
is thought to be rather completely covered. Following an introduc- 
tion, background calculations and ideas are presented which include: 
methods of obtaining negative temperatures, indirect vs direct band 
gap semiconductors, and quasi-Fermi levels. Other topics and sub- 
topics are: efficient light emission (discussing diodes and fluores- 
cence of GaAs and similar compounds): p-n junction lasers: ex- 
perimental (discussing initial observations, fabrication techniques, 
spectral properties, spatial properties, temperature effects, ex- 
ternal and internal efficiency, heating effects, and magnetic field 
effects); junction lasers: theoretical (describing the threshold rela- 
tion, guiding of modes, spectral calculations, and lifetimes); and 
device aspects. Recent results are also covered. 


A64-24731 

ZERO FIELD MILLIMETER MASER. 

W. E. Hughes (Westinghouse Electric Corp., Aerospace Div. , 
Applied Physics Group, Baltimore, Md. ) and R. E. Deal (USAF, 
Systems Command, Aeronautical Systems Div. , Avionics Laborato- 
ry, Electronic Technology Div. , Wright-Patter son AFB, Ohio). 
IEEE, Proceedings , vol. 52, July 1964, p. 857. 

Contract No. AF 33(657 )-10472. 

Discussion of a maser which is said to differ in two respects 
from those previously reported: the frequencies involved are such 
that hl^j « (Ej - E^)-* kT and the maser operation occurs between 
the upper two doublets - i. e. , ± 5/2, ±3/2 of the ground state spin 
levels. Rate equations are presented for three-level operation 
because the iron ion in rutile was found to have its lowest ground 
state split into three doublets by the crystal field. These doublets 
are separated by 43.268 and 81.375 Gc. A 0.125-in. cube was used 
which allowed resonances at about 20-Mc intervals at the signal 
frequency. The experiments were performed in a conventional 
millimeter wave spectrometer and under cryogenic conditions. 


A64-24874 

HOLLOW METALLIC AND DIELECTRIC WAVEGUIDES FOR LONG 
DISTANCE OPTICAL TRANSMISSION AND LASERS. 

E. A. J. Marcatili and R. A. Schmeltzer (Bell Telephone Laborato- 
ries, Inc., Murray Hill, N.J.). 

Bell System Technical Journal , vol. 43, July 1964, p. 1783-1809. 

16 refs. 

Determination of the field configurations and propagation con- 
stants of the normal modes for a hollow circular waveguide made 
of dielectric material or metal, for application as an optical wave- 
guide. The increase of attenuation due to curvature of the axis is 
also determined. The attenuation of each mode is found to be pro- 
portional to the square of the free -space wavelength X and inversely 
proportional to the cube of the cylinder radius a. For a hollow 
dielectric waveguide made of glass with v = 1.50, X = lji» and a = l 
mm, an attenuation of 1.85 db/km is predicted for the minimum- 
loss mode, EHji. Dielectric materials are shown to be very attrac- 
tive as guiding media for gaseous amplifiers and oscillators, not 


only because of the low attenuation, but also because the gain per 
unit length of a dielectric tube containing He-Ne "masing" mixture 
at the right pressure can be considerably enhanced by reducing the 
tube diameter. It is noted that the hollow metallic circular wave- 
guide appears to be very attractive as a transmission medium for 
long-distance optical communication. 


A64-251 43 

FREQUENCY STABILIZATION OF SINGLE MODE GAS LASERS. 

A. D. White, E. I. Gordon, and E. F. Labuda (Bell Telephone 
Laboratories, Inc., Murray Hill, N. J. ). 

Applied Physics Letters, vol. 5, Sept. 1, 1964, p. 97, 98. 5 refs. 

Description of laser stabilization in which the laser-transition 
profile is used in a new way to obtain a sensitive frequency dis- 
criminator. It is stated that, basically, the scheme involves 
splitting the atomic absorption (or gain) profile by means of a 
magnetic field or the use of isotopes. The splitting is done in an 
external discharge cell through which the laser beam is transmitted. 
The two methods in which a frequency discriminator is formed are 
described. It is stated that, in both methods, the transmitted beam 
will contain an amplitude modulation at the switching frequency pro- 
portional to the algebraic difference of the two absorption profiles. 
The homodyne detection of the modulated laser beam using the 
switching signal as a reference yields a conventional discriminator 
characteristic. 


A64-25146 

RAMAN LASER ACTION IN MIXED LIQUIDS. 

J. A. Calviello and Z. H. Heller (Cutler-Hammer, Inc., Airborne 
Instruments Laboratory Div., Melville, N.Y.). 

Applied Physics Letters, vol. 5, Sept. 1, 1964, p. 112, 113. 5 refs. 

Description of experiments performed upon Raman lasers, 
with separate cells containing different molecular species within 
the laser cavity, as well as liquid mixtures in the same cell. It is 
stated that two simultaneous Raman laser oscillations were always 
observed in acetone -benzene, toluene -benzene , and fluorobenzene - 
benzene mixtures. It is noted that the simultaneous generation of 
two coherent, closely spaced, high power signals is of interest for 
optical mixing experiments, because the separation of the two 
Raman frequencies is temperature-independent and the beams are 
coliinear with the laser beam. 


A64-25470 

NONLINEAR OPTICS. 

R. W. Terhune (Ford Motor Co., Dearborn, Mich.). 

International Science and Technology , Aug. 1964, p. 38-47. 

Description of some experiments performed in the field of non- 
linear optics. It is stated that, when light becomes as intense and 
as monochromatic as waves at RF, it will do all of the things radio 
waves do under similar circumstances. Moreover, through resonant 
nonlinear process, the frequency of the light can be shifted up or 
down by a characteristic absorption frequency of the material. It is 
noted that coupling this effect with the doubling and mixing capabili- 
ties, any frequency of light can be converted to any other frequency 
with up to 50% efficiency. 


A64-25509 

ON THE FILAMENTOUS MODES OF A CRYSTAL LASER [SUR LES 
MODES FILAMENTAIRES D’UN LASER A CRISTAL]. 

Francois Bertein, Francois Petit, and Renee Bernard. 

Academie des Sciences (Paris), Comptes Rendus , vol. 259, no. 3, 
July 20, 1964, p. 537-540. In French. 

Presentation of the numerical expression, in very simple cases, 
for the structure of the filamentous modes existing in a ruby laser. 
Modes are obtained with a width of the order of 2W|j, which are 
appreciably independent of the location of the laser defect. It is 
stated that filamentous modes present different oscillation thresholds 
and appear progressively with the increase of pumping. 
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A64-25669 

EVAPORATION COEFFICIENTS FROM EXPOSURE OF A SOLID 
TO LASER RADIATION. 

S. S. Pcnner (California, University, Dept, of Aerospace and 
Mechanical Engineering Sciences, La Jolla, Calif.). 

AIAA Journal , vol. 2, Sept. 1964, p. 1664-1666. 5 refs. 

Grant No. DA-ARO(D)-3l-124-G504. 

Report of an investigation. A relationship is presented between 
the evaporation coefficient and the linear regression rate for a solid. 
The former term is obtained by using evaporation rate measurement! 
of a solid when exposed to a monochromatic laser beam. A schemati 
diagram illustrating the proposed experimental technique is given. 

A relation is derived which yields the depth of regression. This 
depth is shown to be observable under the conditions of the experi- 
ment. 


A64-25763 

QUANTUM STATISTICS AND LASERS. 

J. P. Gordon (Bell Telephone Laboratories, Inc. , Murray Hill, 
N.J.). 

Journal of Research, Section D - Radio Science, vol. 68D, Sept. 
1964, p. 1031-1033. 8 refs. 

Consideration of the quantum statistical features of a linear 
process of amplification or attenuation. The results are then used 
to estimate the spontaneous fluctuations of a class of laser oscilla- 
tors. The question of a quantum-mechanical information theory is 
discussed. It is stated that the general problem of writing quantum 
mechanics into information theory is a relatively untouched area. 

The equation proposed by Gordon as a quantum formulation, althougl 
believed to be correct by the author, has not been proved, nor has 
any other expression been proposed. 

A64-25768 

HIGH-ORDER TRANSVERSE MODES IN GaAs LASERS. 

Kurt Weisor and Frank Stern (International Business Machines 
Corp. , Thomas J. Watson Research Center, Yorktown Heights , 
N.Y.). 

Applied Physics Letters , vol. 6, Sept. 13, 1964, p. 115,116. 9 refs. 

Army-supported research. 

Report of observed transverse modes in GaAs injection lasers 
having a wide, high-resistivity p-type layer between low-resistivity 
n- and p-type layers. Evidence for high-order modes is said to 
come from the near-field radiation pattern of the diode face, which 
has many bright stripes parallel to the junction, and from the far- 
field pattern, which shows two main beams about 30° apart in the 
plane perpendicular to the junction plane and to the diode face. Con- 
ditions favoring high -order modes are described, and observed and 
calculated far-field intensities are graphed. 

A64-25769 

3 He NUCLEAR ZEEMAN MASER. 

H. G. Robinson and Than Myint (Harvard University, Cambridge, 
Mass.). 

Applied Physics Letters , vol. 6, Sept. 15, 1964, p. 116-118. 

Navy -NSF - supported research . 

Report of a new type of maser with a resonance linewidth said 
to be much narrower than previously obtainable. The maser is 
indicated to operate continuously on the nuclear Zeeman transition 
(mj = + 1/2) -• (mj = - 1/2) in the ground state of optically pumped 
He - 3 , According to the authors, this is the first time that He-3 
has been utilized in such a maser, and in addition, the device is the 
first nuclear Zeeman maser to operate with a gas. The optical 
pumping process is reportedly similar to that described by Cole- 
grove, Schuarer, and Walters. A technique for avoiding the prob- 
lem of collision broadening is described, and a schematic diagram 
and configuration description of the device are included. The tuned 
circuit coupled to the nuclear magnetization in the observation 
region reportedly had a Q of 200. The polarization was reportedly 
determined by comparing the initial signal amplitude with the am- 
plitude from a similar nuclear magnetic resonance (NMR) induction 
signal from protons in Benzene at a field of 12 gauss. Characteris- 
tics of one sample are given and the effects of motional narrowing 
are described. 


A64-25771 

INTERNAL GATING OF OPTICALLY PUMPED, HIGH-GAIN 
SOLID-STATE LASERS. 

G. E. Danielson, Jr. and A. J. DeMaria (United Aircraft Corp., 
Research Laboratories, East Hartford, Conn.). 

Applied Physics Letters , vol. 6, Sept. 15, 1964, p. 123-125. 6 refs. 

Contract No. DA-12-020-AMC-0170(A). 

Reported observations of oscillations of a 53-cm long, 0. 84-cm 
diam. Nd -doped barium crown glass laser rod at 50% above threshold 
with and without 900-kc ultrasonic excitation. Laser modulation by 
propagation of ultrasonic waves directly within the laser crystal is be- 
lieved to have advantages over the magnetic field modulation tech- 
nique and the technique which introduces lossy external elements 
into the optical feedback path. Using the ultrasonic technique, a 
gating repetition rate at the sonic frequency or at twice the sonic 
frequency is believed to be obtainable depending on the parallelism 
of the reflectors. The experiments reportedly have demonstrated 
that the periodic fluctuation of the refractive index resulting from 
the propagation of focused ultrasonic energy within a solid-state 
laser medium can be utilized as a Q-spoiler to gate the output of 
such a laser. Photographs of acoustical standing waves and of 
oscillations with and without excitation are included, and a drawing 
of the experimental arrangement is presented. 


A64-25820 

OFF-AXIS FEEDBACK MODES IN A THREE-MIRROR LASER 
SYSTEM. 

Allan I. Carswell and Armand L. Waksberg (RCA Victor Co. , 

Ltd., Research Laboratories, Montreal, Canada). 

Canadian Journal of Physics , vol. 42, Sept. 1964, p. 1829-1833. 

5 refs . 

Research supported by Canada, Directorate of Industrial Research. 

Description of an arrangement of a helium-neon laser system 
in which a third mirror is employed to reflect a portion of the laser 
output back into the laser. It is shown that significant feedback ef- 
fects can be obtained for certain mirror configurations even when 
the third mirror is tilted at an appreciable angle to the laser axis. 
The off-axis modes generated are seen to offer a method of control- 
ling the feedback level in the three-mirror system by a very simple 
angular adjustment of the third mirror. 


A64-25834 

AVERAGED LASER EQUATIONS AND THEIR STATIONARY SOLU- 
TIONS. 

L. A. Ostrovskii and E. I. Iakubovich (Gor'kovskii Gosudars tvennyi 
Universitet, Radiofizicheskii Institut, Gorki, USSR). 

( Zhurnal Eks p'e r imental t noi i Teoreticheskoi Fiziki , vol. 46, Mar. 
1964, p. 963-969. ) 

Soviet Physics - JETP , vol. 19, Sept. 1964, p. 656-660. 9 refs. 

Translation. 


A64-25872 

SPECTRAL OUTPUT OF SEMICONDUCTOR LASERS. 

H. Statz, C. L. Tang, and J. M, Lavine (Raytheon Co. , Research 
Div. , Waltham, Mass. ). 

Journal of Applied Physics , vol. 35, Sept. 1964, p. 2581-2585. 
Contract No. AF 19(628 )- 3862. 

Analysis of the extent to which nonuniform distributions of elec- 
trons and holes may be produced in a semiconductor laser and of 
how these nonuniform distributions encourage the simultaneous os- 
cillations of other modes. The smoothing effect of electron and 
hole diffusion on nonuniform carrier distributions is studied for 
transverse modes. Calculations are made for multimode oscilla- 
tions in GaAs lasers, and the results are compared with those of 
experiments. 

A 64-25886 

THEORY OF PHOTOELECTRIC DETECTION OF LIGHT FLUCTUA- 
TIONS. 


122 


A64-261 10 


L. Mandel (London, University, Imperial College of Science and 
Technology, Dept, of Physics, London, England), E. C. G. Sudar- 
shan (Brandeis University, Dept, of Physics, Waltham, Mass.), 
and E. Wolf (Rochester, University, Dept, of Physics and Astronomy, 
Rochester, N. Y. ). 

Physical Society, Proceedings , vol. 84, Sept. 1964, p. 435-444. 

39 refs. 

Army-supported research. 

Presentation of the basic formulas governing the fluctuations 
of counts registered by photoelectric detectors in an optical field. 

The treatment, which has its origin in Purcell's explanation of the 
Hanbury Brown-Twiss effect, is shown to apply to any quasi-mono- 
chromatic light, whether stationary or not, and whether of thermal 
origin or not. The presentation of the classical wave amplitude of 
the light by Gabor's complex analytic signal appears naturally in 
this treatment. It is shown that the correlation of counts registered 
by N separate photodetectors at N points in space is determined by 
a 2Nth order correlation function of the complex classical field. 

The variance of the individual counts is shown to be expressible as 
the sum of terms representing the effects of classical particles and 
classical waves, in analogy to a well-known result of Einstein 
relating to black-body radiation. It is noted that, since the theory 
applies to correlation effects obtained with any type of light, it 
applies, in particular, to the output of an optical maser, although, 
for a maser operating on one mode, correlation effects are likely 
to be very small. 


A64-25895 

ON THE MEASUREMENT OF THE SPATIAL COHERENCE OF A 
LASER BEAM. 

M. Bertolotti, B. Daino (Fondazione U. Bordoni, Istituto Superiore 
P.T., Rome, Italy), and D. Sette (Roma, University, Istituto di 
Fisica, Rome, Italy). 

Nuovo Cimento , vol. 33, Sept. 16, 1964, p. 1705-1709. 7 refs. 

Description of an experimental apparatus which makes it 
possible to measure quantitatively the spatial coherence of various 
kinds of sources. The numerical values obtained for the spatial 
coherence of a helium-neon laser are presented. The degree of 
coherence is said to vary across the beam. It is noted that prelim- 
inary results show that coherence depends on mode type. 


A 64-26036 

MUTUALLY QUENCHED INJECTION LASERS AS BISTABLE 
DEVICES. 

G. J. Lasher and A. B. Fowler (International Business Machines 
Corp., Thomas J. Watson Research Center, Yorktown Heights, 

N.Y.). 

IBM Journal of Research and Development , vol. 8, Sept. 1964, 
p. 471-475. 

Contract No. DA-36-039-SC-90711. 

Discussion of the quenching process and presentation of a 
definition for quenching ratio. When the coherent output of one 
laser is passed through the active region of a second, the second 
laser is stimulated to emit in the same direction as the incident 
light. The power added to the amplified incident light is subtracted 
from the power in the normal lasing mode or modes of the second 
laser. This process is referred to as quenching, and a quenching 
ratio is defined as the power extracted from the quenched laser 
divided by the incident power, noting that for identical lasers the 
incident power will be equal to the power available for stimulated 
emission in the quenched laser. The quenching of one laser by 
the coherent light of another has reportedly been observed for GaAs 
injection lasers and for neodymium glass lasers. Some simple 
expressions are derived for the quenching ratio in certain ideal 
situations. The obtained expressions are compared with the results 
of some quenching experiments reported by one of the authors. Ad- 
ditional topics include: stable states of operation of lasers quenching 

each other with quenching ratios somewhat greater than unity and 
configuration, construction, and principles of operation of bistable 
devices. It is thought possible that logic or memory systems using 
optically coupled elements may someday be realized. 


A64-26083 

INTERFERENCE BETWEEN WAVEFRONTS ROTATED OR RE- 
VERSED WITH RESPECT TO EACH OTHER AND ITS RELATION 
TO SPATIAL COHERENCE. 

M. V. R. K. Murty (Rochester, University, Institute of Optics, 
Rochester, N.Y.). 

(Optical Society of America, Spring Meetings , Washington, D. C. , 
Apr. 1964 .) 

Optical Society of America, Journal , vol. 54, Oct. 1964, p. 1187- 
1190. 

NASA- supported research. 

Report of an investigation. A Twyman-Green interferometer 
is used with either a right-angle prism or a cube -corner prism in 
one arm. This brings about a left-right reversal of one of the inter 
fering beams. The situation is analyzed, and suitable conditions are 
derived under which fringes of equal thickness can be seen. Dia- 
grams illustrating the fringes obtained for various conditions and 
slits are presented. Use of a visible gas laser as a source of illu- 
mination is discussed. 


A64-261 09 

ZEEMAN EFFECT AND RUBY LASER POLARIZATION. 

A. S. Badger (Houston, University, Houston, Tex. ) and T. A. 
Rabson (William Marsh Rice University, Dept, of Electrical 
Engineering, Houston, Tex. ). 

IEEE, Proceedings , vol. 52, Sept. 1964, p. 1047, 1048. 

Grant No. NsG-66-59. 

Report of an investigation of the possibility of modulating the 
amplitude of a ruby- laser beam by changing the linear polarization 
with a controllable magnetic field. The marked difference in the 
matrix factor for varied polarizations shows the strong effect of 
the crystal electric field on the chrome ion transitions, and this 
reportedly made the prospects of altering the polarization by ap- 
plication of a magnetic field rather poor. A detailed series of ex- 
periments was made to determine whether uniform magnetic fields 
up to 8000 gauss would alter the polarization of the laser output. 

The output from the front of the laser was normalized by comparing 
it with the output from the rear because the total output was found to 
vary considerably despite careful timing of flashes and the use of a 
regulated power supply to charge the storage capacitors. The 
results of the experiments showed no change in the polarization of 
the output for uniform fields perpendicular to the axis of the laser 
with magnitudes up to 8000 gauss for either the 0° rod or the 90° 
rod. The effect of magnetic fields on the microwave beats in the 
output of a ruby laser was also investigated. The only reproducible 
effect observed was that the amplitude of the microwave beating 
was considerably reduced by the application of a magnetic field of 
sufficient intensity to counteract the magnetic field produced by the 
exciting current in the linear flash tube. Work is reportedly con- 
tinuing on other solid-state materials which do not present the 
formidable obstacle of a powerful crystal field, as does ruby. 


A64-261 10 

DEMODULATION OF PHASE -MODULATED OPTICAL MASER 
BEAM BY AUTOCORRELATION TECHNIQUE. 

Shigebumi Saito and Tatsuya Kimura (Tokyo, University, Institute 
of Industrial Science, Tokyo, Japan). 

IEEE, Proceedings , vol. 52, Sept. 1964, p. 1048. 8 refs. 

Presentation of calculations demonstrating that an autocor- 
relator followed by a square-law detector can be used as a de- 
modulator of phase -modulated laser beams. Preliminary experi- 
ments are reported to verify the derived mathematical equations. 

A Twyman interferometer was used to provide the necessary time 
delay, and a He-Ne gaseous optical maser (6328 k) was phase-modu- 
lated at a frequency of 1680 Me, using a KDP crystal contained in a 
TMq.q mode cavity. A photocathode TWT was used as a square- 
law detector. When one of the branches of the interferometer is 
blocked, as well as when the total beam is blocked, the detected out- 
put of the TWT reportedly vanishes. This reportedly can only 
happen when the phase-modulated beam is demodulated by an auto- 
correlation technique. 
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A 64-26111 

USE OF DIELECTRIC ETALON AS A REFLECTOR FOR Q-SWITCH- 
ED LASER OPERATION. 

H. Pawel {Newark College of Engineering, Newark, N. J. ), J. R. 
Sanford, J. H. Wenzel (General Electric Co. , Ithaca, N. Y. ), and 
G. J. Wolga (Cornell University, Ithaca, N. Y. ). 

IEEE, Proceedings, vol. 52, Sept. 1964, p. 1048, 1049. 

Report on the operation of a 6-in. Q- switched ruby laser 
using a glass etalon reflector for a period of over 100, 000 laser 
pulses. Use of the etalon reflector is indicated to have resulted in 
a lower threshold and narrower beam divergence. The Q-switched 
laser energy output was reportedly on the order of 1 joule. This 
extended use is said to have resulted in no visible degradation of 
the etalon. The etalon method was also used in the test of smaller 
Q-switched laser rods, and comparisons were made with the spin- 
ning Porro prism and the multilayer dielectric reflector techniques. 
Two tables are included which contain information on the threshold 
energies (both pulsed and Q-switched) for various combinations of 
etalon, flashlamp, and rod size. 


A 64-263 19 

AMPLIFICATION IN A FIBER LASER. 

Charles J. Koester and Elias Snitzer (American Optical Co. , 
Southbridge, Mass. ). 

(Optical Society of America, Spring Meeting, Jacksonville, Fla., 
1963. ) 

Applied Optics , vol. 3, Oct. 1964, p. 1182-1186. 9 refs. 

USAF-supported research. 

Report of an investigation. The oscillation condition in a 
laser is discussed, and a relation for the gain is derived. The 
procedure followed in the experiments is described. Oscilloscope 
traces are presented that show fiber laser amplification and 
amplification at several pumping levels. Amplification obtained 
with normal fiber ends is considered, as well as methods of eliminat- 
ing feedback. It is found that if the ends of the fiber are beveled, 
then oscillations are prevented,thereby effectively eliminating feed- 
back. The gain is found to be a strong function of the pump power 
and of the time during the pulse at which the gain is measured. 

Gains as high as 5 x 10 4 have been observed in a 1-m fiber. 


A64-261 12 

MERCURY-RARE GAS VISIBLE-UV LASER. 

H. G. Heard and J. Peterson (Energy Systems, Inc. , Palo Alto, 
Calif. ). 

IEEE, Proceedings , vol. 52, Sept. 1964, p. 1049, 1050. 

Report of observed simultaneous laser action in the visible and 
UV regions in the excited states of mercury and a rare gas (argon), 
when the two were combined in the same plasma tube. Frequencies 
and transitions were determined and tabulated for emission lines 
obtained for Ar II and Hg II. The plasma tube used in the experi- 
ments reportedly had a 5-mm bore and a 150-cm length and was of 
the cold-cathode type having mercury electrodes. The tube was 
filled with argon at partial pressures in the 10“-* -torr range. Low 
pressures and high current densities are said to enhance excitation 
of the UV and short-wavelength lines. The effects of partial pres- 
sure, mercury temperature, peak current, and bore size were 
investigated. The use of dielectric, aluminum, and gold mirrors 
is also discussed. 


A64-261 13 

ORANGE THROUGH BLUE-GREEN TRANSITIONS IN A PULSED- 
CW XENON GAS LASER. 

H. G. Heard and J. Peterson (Energy Systems, Inc, , Palo Alto, 
Calif. ). 

IEEE, Proceedings , vol. 52, Sept. 1964, p. 1050. 

Report of laser action noted for 11 high-gain transitions in the 
excited spectrum of pure xenon. The wavelengths of the reported 
lines are said to agree closely with prominent lines in the Xe II 
spectrum. The plasma tube used has a 3-mm bore and a plasma 
length of 130 cm. Laser action was noted in the pressure range 
from 1 to 100 millitorr, and the longer-wavelength transitions were 
always strongest at higher pressure. Quasi-CW laser action 
(100-200 psec) has reportedly been obtained for most of the reported 
transitions. A tentative transition assignment for the observed 
wavelengths is given in a table, but the assignments for two of the 
transitions are reportedly not clear at this time. It is suggested 
that they may belong to the Xe III series. 


A64-26246 

THE INJECTION LASER [DER IN JEKTIONS LASER]. 

Waldemar von Mdnch (Internationale Bdro -Maschinen GmbH, IBM- 
Laboratorien, BSblingen/ Wvlrttembe rg , West Germany). 

VDI Zeitschrift, vol. 106, Aug. , pt. 3, 1964, p. 1196-1198. 5 refs. 

In German. 

Study of the characteristics of an injection laser, showing that 
laser action is achieved in p-n junctions of some semiconductor 
materials such as gallium arsenide. The pumping energy which 
causes the population inversion is obtained directly from the current 
flowing through the diode. The emitted electric radiation is 
modulated by varying the diode current. 


A 64-26 3 20 

LASER INTERFEROMETRY OF PENTAPRISMS. 

Robert M. Zoot (Litton Systems, Inc. , Guidance and Control 
Systems Div, , Woodland Hills, Calif. ). 

Applied Optics , vol. 3, Oct. 1964, p. 1187-1189. 

Discussion of a procedure. The optical arrangement of the 
test components is illustrated, and the procedure used for the setting 
and testing of the surfaces is described. Use is made of a 6328-A 
gas laser, the plates from a Fabry-Perot etalon, and an auto- 
collimator of 1/2” resolution. Pentaprism accuracy at 1” of arc 
or better may be accomplished with high reliability. Due to the 
very high intensity and beam coherence of the laser, large penta- 
prisms and mirror systems may be tested. 


A64-26321 

GAS LASER PREAMPLIFIER PERFORMANCE. 

W. B. Bridges and G. S. Picus (Hughes Aircraft Co. , Research 
Laboratories, Malibu, Calif.), 

Applied Optics , vol. 3, Oct. 1964, p. 1189, 1190. 9 refs. 

Report of an investigation. A 16-db improvement in the 
minimum detectable signal of two fast IR detectors (Philco types 
L4530, L4540) at 3. 5-fi wavelength is obtained using a xenon gas 
laser preamplifier. The detector characteristics are presented, 
and the experimental arrangement used for the measurement is 
illustrated and described along with the experimental procedure. 
The noise behavior of the photodiodes is reviewed with respect to 
the range of signal levels and information bandwidths to which the 
behavior described will apply. The results of this experiment 
indicate that the inversion ratio must be high and that the improve 
ment in minimum detectable signal obtained will depend on the 
properties of the detector. 


A64-26322 

A SIMPLE WAY OF DEMONSTRATING THE PHASE REVERSALS 
IN THE TEM 1q , TEM 20 , TEM 3q MODES OF A GAS LASER SOURCE. 
M. V. R. K. Murty (Rochester, University, Institute of OpticB, 
Rochester, N. Y. ). 

Applied Optics , vol. 3, Oct. 1964, p. 1192-1194. 6 refs. 

Description of a procedure. Young’s double- source experiment 
is referred to as a means of demonstrating the phase shift of 180° 
between the lobes of a given mode pattern. Use is made of a lateral 
shearing interferometer to demonstrate the phase reversal. A 
schematic diagram of the equipment arrangement is presented.and 
the procedure used is discussed. 


A64-26395 

MODE OF OPERATION AND APPLICATIONS OF LASER [W1R 
KUNGSWEISE UND ANWENDUNGEN DES LASERS]. 
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N. Neuroth (Jenaer Glaswerke Schott und Gen. , Mainz, West 
Germany). 

Chemie-Ingenieur-Technik , vol. 36, Sept. 1964, p, 947-956. 

71 refs. In German. 

Discussion of the mode of operation, types, and applications 
of solid and gaseous lasers. Characteristics of Cr + ^ Pr +3 , Nd +3 , 
Sm +2 , Gd +3 , Dy +2 , Ho+ 3 , Er +3 , Tm+ 2 , Tm +3 , Yb +3 , U +3 , GaAs, 
GaAs x P^_ x> In x Gaj_ x As, InAs, InP, InSb, Eu 3+ in benzoylacetonate, 
and benzophenone + naphthalene, as active laser substances, are 
tabulated. Application of lasers in spectroscopy, as an extremely 
monochromatic source of rays, in microscopy as the illumination 
source, in Raman spectroscopy, distance measuring, and photo- 
chemical reactions is indicated. 


A64-26437 

MANY-ELEMENT LASERS. 

R. Pratesi, G. Toraldo di Francia (Firenze, University, Istituto 
di Fisica Superiore, Florence, Italy) and L. Ronchi (Centro 
Microonde, Florence, Italy). 

Nuovo Cimento , vol. 34, Oct. 1, 1964, p. 40-50. 18 refs. 

US AF- supported research. 

Presentation of theoretical and experimental results obtained 
with a solid-state laser consisting of many active elements in 
series. A statistical treatment is developed to derive the oscil- 
lation conditions. Asymptotic expressions are given of the threshold 
gain/unit length holding either for a very large number of elements 
or for inner surface reflectivities close to 1. It is found that loss- 
less reflections at the inner surfaces can increase the cavity Q 
with respect to a one-element laser of the same active length. It 
is stated that preliminary experiments with five-and ten-element 
lasers demonstrate the mode-selection property of the many-element 
laser and show the tendency of the system to produce a "quasi- 
continuous" emission. The possibility of obtaining optical correction 
of the defects inherent in the solid material has also been demon- 
strated. 


A 64- 2 6444 

THE PHASE STRUCTURE OF THE OUTPUT BEAM OF A RUBY 
LASER. 

N, G. Bondarenko, I. V. Eremina, and V. I. Talanov (Gor’kovskii 
Gosudarstvennyi Universitet, Radiofizicheskii Institut, Gorki, 
USSR). 

( Zhurnal EksperimentaPnoi i Teoreticheskoi Fiziki , vol. 46, 

Apr. 1964, p. 1500-1502. ) 

Soviet Physics - JETP , vol. 19, Oct. 1964, p. 1016, 1017. Transla- 
tion. 

[For abstract see Accession no. A64-19441 15-25) 


A64-26510 

OBSERVATION OF THOMSON AND CO-OPERATIVE SCATTERING 
OF RUBY LASER LIGHT BY A PLASMA. 

A. W. DeSilva, D. E. Evans, and M. J. Forrest (United Kingdom 
Atomic Energy Authority, Atomic Energy Research Establishment, 
Culham Laboratory, Culham, Berks., England). 

Nature , vol. 203, Sept. 26, 1964, p. 1321, 1322. 5 refs. 

NSF-supported research. 

Report of an experiment in which the correct choice of plasma 
parameters permits detection of the mode where the parameter, 

Ot, characterizing the wavelength spectrum resulting from the 
scattering of monochromatic light directed on to a plasma, is much 
less than 1, and also of the collective mode in the same plasma 
that the same powerplant, operating in the ramjet mode, can be used 
to cruise in air-breathing aircraft continuously at these speeds. 
Another advantage of the turborocket over the ordinary gas turbine 
is its lightweight powerplant (about one -third the turbine -engine 
weight for the same thrust), which more than offsets the higher fuel 
consumption for accelerating flight. The fundamentals of the ac- 
celerating flight plan are examined, and the design, performance, 
and weight characteristics of the turborocket engine are discussed. 
The temperatures at various parts of the engine are compared to 
the corresponding temperatures of a state-of-the-art gas turbine. 


A64-26692 

INJECTION LASERS. 

Robert W. Keyes (International Business Machines Corp. , Thomas 
J. Watson Research Center, Yorktown Heights, N. Y. ). 

Industrial Research, vol. 6, Oct. 1964, p. 46-51, 54, 55, 

Review of the development and applications of semiconductor 
lasers from the first discovery of p-n junction electroluminescence 
by Lossew in 1923. Advantages of the injection laser are seen to be 
its rapid light-output response to electrical pulses; its small size, 
facile fabrication, and low cost; the ease of operation, requiring 
simply the passage of an electric current for activation; and its ef- 
ficiency in converting electrical power to light. Disadvantages are 
that the injection laser's small size limits its power and increases 
the angular divergence of the emitted light. Furthermore, best 
operation occurs at extremely low cryogenic temperatures. 

W. M. R. 


A64-26740 

ELECTRON DENSITY IN A PULSED HELIUM-NEON LASER. 

G. T. McNice (Martin Marietta Corp. , Martin Co. , Orlando Div. , 
Orlando, Fla.). 

IN: INTERNATIONAL CONVENTION ON MILITARY ELECTRONICS, 
8TH, WASHINGTON, D. C. , SEPT. 14-16, 1964, CONFERENCE 
PROCEEDINGS. 


Conference sponsored by the Military Electronics Group of the 
Institute of Electrical and Electronics Engineers. 

Edited by B. J. Goldfarb. 

North Hollywood, Western Periodicals Co. , 1964, p. 41, 42. 6 refs. 

Report of a study of the operation of a helium-neon laser at 
1.15 g as it relates to the excitation and de-excitation processes of 
the metastable 2 3 S state of helium. One of the excitation processes 
is indicated to be the .exchange interaction He(2 1 S) + e" - He(2 3 S) + 
e’ + 0. 79 ev, which occurs at a rate proportional to the electron 
density. In order to determine the significance of the process, it 
is thought necessary to obtain an experimental determination of the 
electron density in the laser tube. This determination was obtained 
by inserting the laser into a microwave interferometer and recording 
the complex attenuation of the signal as a function of time after the 
excitation pulse. This is then related to the electron density through 
the complex propagation constant of the medium. The required 
equations are derived, and experimental results are portrayed 
graphically as traces of electron density vs time and oscilloscope 
pattern vs time. D. H. 


A64-26741 

OPTICAL DOPPLER SIGNALS FROM DIFFUSE REFLECTING 
TARGETS. 

V. J. Corcoran and F. M. Reiner (Martin Marietta Corp. , Martin 
Co., Orlando Div. , Orlando, Fla.). 

IN: INTERNATIONAL CONVENTION ON MILITARY ELECTRONICS, 
8TH, WASHINGTON, D. C. , SEPT. 14-16, 1964, CONFERENCE 
PROCEEDINGS. 

Conference sponsored by the Military Electronics Group of the 
Institute of Electrical and Electronics Engineers. 

Edited by B. J. Goldfarb. 

North Hollywood, Western Periodicals Co. , 1964, p. 43-45. 

Discussion of a comparative analysis of an optical analog of a 
Doppler radar and a system using a modulated laser carrier in which 
the modulation is extracted after the envelope in the optical wave 
has been detected. An investigation is conducted of a suggestion 
that the coherence of the optical carrier wave is lost when the light 
beam is reflected from a diffuse surface such as the Earth and that, 
as a result, in a system using heterodyne detection, an additional 
loss is suffered beyond the loss in intensity caused by reflection 
from a diffuse surface. A worst-case problem is considered 
theoretically and experimentally as a check on this conjecture. It 
is thought safe to conclude that the superheterodyne system under 
the conditions specified is always superior to the envelope detection 
for weak signals. The theoretical and experimental results are 
reported to tend to dispel the idea that reflection from a diffuse 
surface degrades the heterodyne signal beyond that due to loss in 
intensity. Consequently, it is believed that the system which 
detects the optical Doppler is superior to the carrier-modulated 
system in detecting weak signals from a target. D. H. 
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A64-26742 

MEASUREMENT OF HIGH POWER OUTPUT FROM A HE-NE 
PULSED GAS LASER EMPLOYING AN EXIT MIRROR OF OPTIMUM 
REFLECTIVITY. 

J. Goldsmith, E. H. Byerly, and A. A. Vuylsteke (Martin Marietta 
Corp. , Martin Co. , Orlando Div. , Orlando, Fla. ). 

IN: INTERNATIONAL CONVENTION ON MILITARY ELECTRONICS, 
8TH, WASHINGTON, D. C. , SEPT. 14-16, 1964, CONFERENCE 
PROCEEDINGS. 

Conference sponsored by the Military Electronics Group of the 
Institute of Electrical and Electronics Engineers. 

Edited by B. J. Goldfarb. 

North Hollywood, Western Periodicals Co. , 1964, p. 46-49, 

Report of an observed peak power of over 300 watts measured 
at the 1. 1177* p transition. The average power of the laser is said 
to vary with the repetition rate to over 600 mw. at which point the 
power output drops off. The output power was achieved with a laser 
tube of 3-cm ID and 130-cm length with Brewster angle plates and 
external plane mirrors. Optimization of output power was accom- 
plished by using a variable-reflectivity mirror arrangement. The 
measured output power was essentially unchanged whether a single- 
dielectric coated mirror with the same reflectivity as the variable - 
reflectivity mirror was used or the variable-reflectivity mirror 
arrangement itself. The chief factors critically affecting the 
power output of a pulsed He-Ne gas laser are discussed, including 
neon-to-helium ratio, total pressure, tube dimensions, cavity 
configuration, excitation levels, and plasma instabilities. The level 
of power presently achieved was reportedly not accomplished with 
all factors optimized; when this has been done, it is believed that 
the output power level will be increased by a factor of two or more. 

D. H. 


A 64-26743 

PULSE MODULATION OF AN ELECTRON INJECTION LASER 
TRANSMISSION SYSTEM. 

E. J. Schiel, E. C. Bullwinkel, R. R. Gammarino, J. R. Armara, 
and R. E. Webb (U.S. Army, Electronics Research and Develop- 
ment Laboratories, Fort Monmouth, N. J.). 

IN: INTERNATIONAL CONVENTION ON MILITARY ELECTRONICS 
8TH, WASHINGTON, D. C. , SEPT. 14-16, 1964, CONFERENCE 
PROCEEDINGS. 

Conference sponsored by the Military Electronics Group of the 
Institute of Electrical and Electronics Engineers. 

Edited by B. J, Goldfarb. 

North Hollywood, Western Periodicals Co. , 1964, p. 52-64. 

Report on SNR measurements obtained for a gallium-arsenide 
injection laser system operating at ranges of 1 mile and 8 miles. 

An electron injection laser (EIL), fabricated by Korad, Inc. , 
reportedly produced an output power of 100 mw when a 7-amp, 1-sec 
current pulse at an average repetition rate of 10 kbits /sec was 
applied. Ancillary equipment for the transmission system included 
a pulse generator, a two-stage transistorized pulse amplifier, and 
a collimating optical system. The receiver consisted of a 4-in. 
Questar telescope, an interference filter (to attenuate background 
radiation by a factor of 5000), and an RCA 7102 photomultiplier. A 
tektronix 445A oscilloscope and a digital -analog converter were 
used with the receiving equipment. The transmission of the air 
was assumed to be 100%, and on clear days in the Spring and Summer 
of 1964, SNR's of 68 db and 34 db were measured at 1-mile and 8- 
mile ranges, respectively; 73 db and 37 db were the respective 
calculated values. In experiments with speech transmission, the 
use of a simple Delta modulation scheme is said to have produced 
a much higher SNR than another method; very intelligible speech 
was thus transmitted at 19,200 pulses/sec. D. H. 


A 64-26744 

A LASER MIRROR ARRANGEMENT POSSESSING CONTINUOUSLY 
VARIABLE REFLECTIVITY. 

E. H. Byerly, G. T. McNice, and J. Goldsmith (Martin Marietta 
Corp., Martin Co. , Orlando Div., Orlando, Fla.). 

IN: INTERNATIONAL CONVENTION ON MILITARY ELECTRONICS. 
8TH, WASHINGTON, D. C. , SEPT. 14-16, 1964, CONFERENCE 
PROCEEDINGS. 


Conference sponsored by the Military Electronics Group of the 
Institute of Electrical and Electronics Engineers. 

Edited by B. J. Goldfarb. 

North Hollywood, Western Periodicals Co. , 1964, p. 55-57. 

Description of a method for continuously varying the reflectivity 
of a laser mirror from Zero to almost 100%. The technique re- 
portedly uses a rotatable thin plane clear-glass mirror within the 
laser cavity. Total power output is obtained by measuring the sum 
of the two reflected beams from each mirror surface and the output 
beam from the dielectric coated mirror. This technique has re- 
portedly been employed to experimentally determine the optimum 
mirror reflectivity (or transmissivity) required to provide maxi- 
mum power output of a high-gain pulsed gas laser. Equations are 
derived for the equivalent reflectivity (or transmissivity) in terms 
of the reflectivity of the associated dielectric coated mirror, the 
index of refraction of the thin plane clear-glass mirror, and its 
angle of rotation with respect to the axis of the laser. An experi- 
mentally derived curve illustrates the variation in power output as 
a function of mirror rotation. (Author) D. H. 


A64-26745 

TESTS OF A LASER INTERFEROMETRIC ANGLE TRACKER. 

S. H. Logue (General Dynamics Corp. , General Dynamics /Astro- 
nautics, San Diego, Calif.). 

IN: INTERNATIONAL CONVENTION ON MILITARY ELECTRONICS, 
8TH, WASHINGTON, D. C, , SEPT. 14-16, 1964, CONFERENCE 
PROCEEDINGS. 

Conference sponsored by the Military Electronics Group of the 
Institute of Electrical and Electronics Engineers. 

Edited by B. J. Goldfarb. 

North Hollywood, Western Pe riodicals Co. , 1964, p. 58-61. 

Report of an interferometric tracking system which takes 
advantage of the spatial' and temporal coherence and the short wave- 
length and high degree of collimation that can be obtained with a 
6 328-*> laser. A description of the configuration indicates that a 
laser light beam from the source being tracked illuminates two 
penta prisms that define the arms of the interferometer. The two 
penta prisms bend the rays through 90° angles and send them to a 
photomultiplier detector. Angular rotation of the interferometer 
system (or lateral motion of the remote laser) causes one inter- 
ferometer arm to lengthen relative to the other, resulting in 
alternate constructive and destructive light interference. For a 
25 -in. spacing between arms and a 6 328- laser wavelength, a 0. 5 -m 
radian rotation interchanges the light and dark areas of the pattern. 

It is this interferometric sinusoidal variation in light intensity that 
is used to measure angular changes. The use of the interferometer 
as a range tracker is described, and applications in both space and 
ground systems are considered. D. H. 


A64-26747 

LASER PHASED ARRAYS. 

L. W. Procopio, F. A. lessen, and L. J. Brown (Philco Corp. , 
Advanced Communication Systems Laboratory, Blue Bell, Pa.). 

IN: INTERNATIONAL CONVENTION ON MILITARY ELECTRONICS, 
8TH, WASHINGTON, D. C. , SEPT. 14-16, 1964, CONFERENCE 
PROCEEDINGS. 

Conference sponsored by the Military Electronics Group of the 
Institute of Electrical and Electronics Engineers. 

Edited by B. J. Goldfarb. 

North Hollywood, Western Periodicals Co. , 1964, p. 67-72. 

Contract No. AF 30(602)-2901. 

Description of a coherent optical phased-array system including 
a discussion of other physical devices and component sensitivities 
required to achieve beam steering of a single laser. The phased- 
array design is considered in detail. The output lens system used 
to eliminate grating lobes in the phased-array system reportedly 
sets a limit to the maximum achievable scan angle at each output 
laser. The limitation is indicated to occur through the shifting of 
the beam diameter across the face of the telescope optics which 
degrades the element illumination function and subsequently degrades 
the sidelobe level due to grating lobes. For a single, temperature- 
compensated prism pair, the total coverage is said to be limited to 
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24* of arc in each plane, although prisms can reportedly be cascaded 
to increase the coverage angle. The maximum scanning speed of the 
array is indicated to be 50 kc, limited by the transit time for 
pressure-wave motion in the azimuth and elevation delay lines; it is 
believed that this response time could be improved if the delay lines 
were made in smaller cross section. Instantaneous bandwidth of the 
array is limited by the sensitivity of the beam position, which in turn 
depends on the serpentine effect. Total losses are indicated to be 
about 4 db. Phase errors arising from environmental variations 
(mainly temperature) may have to be compensated by use of servo 
phase loops, heterodyning, and phase shift control with an electro- 
optical device (Kerr cells, piezoelectric crystals, and the like). 

F D. H. 


A64-26843 

SPECTRAL PROPERTIES OF A SINGLE -MODE RUBY LASER - 
EVIDENCE OF HOMOGENEOUS BROADENING OF THE ZERO- 
PHONON LINES IN SOLIDS. 

C. L. Tang, H. Statz, G. A. deMars, and D. T. Wilson (Raytheon 
Co., Research Div. , Waltham, Mass.). 

Physical Review, 2nd Series , vdl. 136, Oct. 5, 1964, p. A1-A8. 

14 refs. 

Contracts No. AF 33(657) - 917 3 ; No. AF 19(628)-3862. 

Report of an investigation. Evidence is presented that zero- 
phonon lines in the. electronic spectra of impurities in solids, which 
are due to Raman scattering of phonons by the impurity ions, are 
homogeneously broadened. A study of the stimulated-emission 
spectra of a ruby laser operating in the traveling wave modes yields 
this evidence. An optical maser is used in which all the cavity 
modes are travelling waves and there is no spatially nonuniform 
depletion of the inverted population. This results in single -mode 
operation. Photographs are presented showing the Fabry-Perot 
patterns and the output intensities of the laser. The results prove 
that at room temperature the Rj line of ruby is homogeneously 
broadened by the two-phonon Raman process and the simultaneously 
oscillating modes in conventional ruby lasers are due to the spatial- 
ly nonuniform, partially depleted, inverted population distribution 
of the Cr 3+ ions. Transient and thermal effects are considered so 
as to determine what additional physical mechanisms may be of im- 
portance in the experiment. T * V. Y. 


A 64-26848 

MASER WITH COUPLED RESONATORS FOR THE DECIMETER 
RANGE. 

R. M. Martirosian and A. M. Prokhorov (Academy of Sciences, 
Physics Institute, Moscow, USSR). 

(Pribory i Tekhnika Eksperimenta, Jan. -Feb. 1964, p. 106-109. ) 
Instruments and Experimental Techniques , Sept. 1964, p. 108-111. 

6 refs. Translation. 

Description of apparatus. The coupling of maser resonators 
leads to amplifiers with an increased bandpass. A relationship 
is presented for the product of the bandpass and the gain. A sketch 
of the resonator system for the amplifier is presented. Its design, 
which employs a two- frequency resonator, and its operation are 
discussed. The amplifier uses rubies with Cr 3+ concentrations of 
0. 02% and 0. 03%, the direction of the external magnetic field being 
perpendicular to the trigonal axis of the crystal. This homogeneous 
field is obtained by using a solenoid with a superconducting coil of 
pure niobium. The amplifier characteristics are presented along 
with photographs showing the gain curves and the curves charac- 
terizing the coupling between resonators. This amplifier is 
designed for application to radio astronomy, and combination with 
a radiometer will make it possible to increase the sensitivity of 
the instrument for the investigation of monochromatic radiation 
from galactic hydrogen. T - Y. 


A64-26860 

LASERS FOR LENGTH MEASUREMENT. 

A. G. McNish (National Bureau of Standards, Metrology Div. , 
Washington, D. C. ). 

Science, vol. 146, Oct. 9, 1964, p. 177-182. 8 refs. 


Discussion of the use of lasers in metrology. The principle 
of lasers and their applications as measuring devices are described. 
A Ne-He laser with concave mirrors and Brewster-angle windows 
and an optical system to obtain interference fringes are diagrammed. 
Major fields of lasers' potential uses, such as automatic fringe 
counting and length standards, are considered. V. Z. 


A64-26892 

SOME BASIC CONSIDERATIONS IN USING LASER LIGHT ENERGY. 
Gus Stavis (General Precision, Inc., General Precision Aerospace 
Group, GPL Div., Pleasantville, N.Y.). 

TNB General Precision Aerospace , vol. 7, 3rd Quarter, 1964, 
p. 14-19. 8 refs. 

Brief exposition of the essentials of signal generation, propaga- 
tion, modulation, and detection in optical maser systems. The in- 
tent is to acquaint nonexperts with some of the capabilities and limi- 
tations of laser devices. Some analogies are drawn between laser 
elements and the more familiar elements of certain microwave sys- 


A64-27091 

MICROWAVE SOLID-STATE MASERS. 

A. E. Siegman (Stanford University, Dept, of Electrical Engineer- 
ing, Stanford, Calif.). 

New York, McGraw-Hill Book Co. , Inc. , 1964. 583 p. 

$18.50. 

This book, intended for electronics engineers or graduate 
students and for the engineer or scientist in communications, radar, 
or radio astronomy, provides an introduction to all the important 
basic physical concepts involved in the solid-state maser and an 
extensive coverage of the theory and current technology in the micro- 
wave-maser field. The first part of the book explains the source of 
the paramagnetic energy levels used in microwave masers and 
includes a short refresher course in atomic-energy levels, a review 
of the magnetic properties of atoms in general, and a chapter on 
Zeeman levels in maser crystals in particular. A chapter is included 
which gives a detailed analysis of paramagnetic resonance, including 
spin-lattice relaxation mechanisms, line-broadening mechanisms, 
cross -relaxation phenomena, cavity masers, traveling-wave masers, 
noise in masers, and practical aspects of maser experimentation 
and application. Special features of the book are; (1) a thorough 
review and discussion of slow-wave circuits in general and travel- 
ing-wave -maser circuits in particular and (2) an extensive discus- 
sion of noise in masers and in general. The rationalized mks 
system of units is used throughout, with certain compromises in 
usage (magnetic fields are commonly expressed in oersteds or 
gauss). The appendix presents the numerical calculations of energy 
levels and transition-probability matrix elements for ruby carried 
out by the author and Chang. Optical masers have not been specifi- 
cally included in the book because of considerations of length. How- 
ever, since the basic principles of maser theory, maser amplifica- 
tion, and maser noise are independent of the frequency range 
involved, many of the discussions and concepts in the book are 
considered directly useful to anyone interested in optical masers. 


A 64-27386 • 

AN AFTERHEATER FOR USE WITH HIGH -TEMPERATURE 
VERTICAL CRYSTAL PULLERS. 

J. D. Ridley and B. Cockayne (Ministry of Aviation, Royal Radar 
Establishment, Malvern, Worcs., England). 

Journal of Scientific Instruments , vol. 41, Oct. 1964, p. 647. 

Description of an afterheater designed to lower the strain level 
in single crystals of laser materials grown by pulling from the melt. 
The device uses three concentric alumina tubes to reduce the tem- 
perature gradients above the melt, to which the growing crystal is 
subjected. Simple techniques by means of which the heater can be 
adapted to high and low melt temperature ranges are noted. 

V. P. 


A64-27387 • 

THE RUBY LASER AS A BRILLOU IN LIGHT AMPLIFIER. 
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Richard G. Brewer (International Business Machines Corp. , 
Research Laboratory, San Jose, Calif. ). 

Applied Physics Letters , vol. 5, Oct. 1, 1964, p. 127, 128. 8 refs. 

Demonstration of the use of a ruby laser in amplifying stimu- 
lated Brillouin scattering and in facilitating Brillouin scattering 
measurements. The gain factor is shown to be at least 2. 5 to 3 
lor the first-order Stokes and anti-Stokes emissions, respectively. 

A pronounced asymmetry of gain with wavelength is indicated, which 
is sufficient at other wavelengths to uncover higher Brillouin orders 
which are otherwise unobservable. t r 


A64-27389 « 

LASER -INDUCED DAMAGE TO TRANSPARENT DIELECTRIC MA- 
TERIALS. 

Concetto R. Giuliano (Hughes Aircraft Co. , Research Laboratories 
Malibu, Calif.). 

Applied Physics Letters, vol. 5, Oct. 1, 1964, p. 137-139. 6 refs. 

Investigation of the damage caused by the interaction of laser 
light with transparent dielectric materials. Among the possible 
mechanisms considered are: (1) direct heating effects caused by 
absorption of the light along the beam; (2) interaction of laser light 
at the material boundaries (e.g. , radiation pressure or other ef- 
fects that might give rise to shock waves); (3) phonons generated 
in the laser beam by a stimulated Raman process (i. e. , the pro- 
cess that produces optical phonons or acoustic phonons); and (4) 
acoustic phonons driven at the difference frequency between two 
frequency components of the laser. It is concluded that the damage 
is caused by acoustic phonons generated in the laser beam and that 
these phonons have a short mean free path and are propagating in 
the forward direction. The phenomena are most reasonably ex- 
plained by mechanism (3) as reported by Chiao, Towens, and 
Stoicheff. j d 


A64-27390 • 

ELECTRON-BEAM-PUMPED GaAs LASER. 

C. E. Hurwitz and R. J. Keyes (Mas sachusetts Institute of Tech- 
nology, Lincoln Laboratory, Lexington, Mass. ). 

Applied Physics Letters, vol. 5, Oct. 1, 1964, p. 139-141. 13 refs. 

Observation of laser action in GaAs excited by a beam d 50-kev 
electrons at liquid-helium temperature. The laser sample is pre- 
pared from p-type GaAs with a net acceptor density of 9. 3 x 10 18 
cm - -* by cleaving a face perpendicular to the two parallel polished 
faces of a 0. 21-mm-thick slice of the material. Spectra of infra- 
red emission from electron-beam pumped GaAs at liquid-He tem- 
perature below and above the laser threshold are obtained. The 
intensity of the emitted radiation is found to vary approximately 
linearly with the beam current at low current. J. R. 


A64-27391 • 

LOW ABSORPTION MEASUREMENTS BY MEANS OF THE THER- 
MAL LENS EFFECT USING AN He-Ne LASER. 

R. C. C. Leite, R. S. Moore, and J. R. Whinnery (Bell Telephone 
Laboratories, Inc., Murray Hill, N. J. ). 

Applied Physics Letters, vol. 5, Oct. 1, 1964, p. 141-143. 7 refs. 

Measurement of low values of absorbancies by means of a ther 
mal-lens effect observed previously when certain liquid or solid 
samples were introduced into laser cavities. Values from 10‘ 3 to 
10 cm are found for several organic liquids at 6328 l, using 
one-centimeter cells. This method of measurement is shown to be 
good for materials with very low absorbancies, about 10~ 4 parts/- 
The upper limit of loss is that which prevents oscillation of 
the laser. Of the known sources of error in the method, that of 
reading the beam spot size from the curves seems dominant and 
causes errors of about i 10% in absorbancies. j. r. 


A64-27409 

A RADIATIVE DETONATION MODEL FOR THE DEVELOPMENT 
OF A LASER-INDUCED SPARK IN AIR. 

S. A. Ramsden and P. Savic (National Research Council, Ottawa, 
Canada). 

Nature , vol. 203, Sept. 19, 1964, p. 1217-1219. 9 refs. 


Discussion of the results of a recent experiment on the spark 
produced in air by a focused ruby laser beam, which showed that, 
after breakdown, the spark develops asymmetrically, moving 
toward the lens within an initial velocity of ~ 10 7 cm/sec. A mech- 
anism - identical with that of a radiation-supported shock wave - 
is proposed for the observed effect. It is assumed that after break- 
down, a shock wave propagates into undisturbed gas, and that 
further absorption of energy from the laser beam occurs behind the 
shock front traveling toward the lens, in the manner of a detonation 
wave. After the end of the laser pulse, the heated gas expands in 
the form of a blast wave. V. P. 


A64-2741 3 

LASER RADAR ECHOES FROM A STRATIFIED CLEAR ATMO- 
SPHERE. 

Ronald T. H. Collis, Frederick G. Fernald, and Myron G. H. Ligda 
(Stanford Research Institute, Aerophysics Laboratory, Menlo Park, 
Calif. ). 

Nature , vol. 203, Sept. 19, 1964, p. 1274, 1275. 

Discussion of observations demonstrating the ability of the 
laser radar to detect discontinuities in the clear atmosphere 
remotely by reference to back-scattering from particular matter. 

The observed discontinuities are associated with the thermal 
structure of the lower atmosphere. Oscillograms of the recorder 
traces are presented. V. P. 


A64-27425 

COUPLED-MODE LASER OSCILLATION. 

J. A, Fleck, Jr. and R. E. Kidder (California, University, 
Lawrence Radiation Laboratory , Livermore, Calif.), 

Journal of Applied Physics , vol. 35, Oct. 1964, p. 2825-2831. 

15 refs. 

AEC -sponsored research. 

Derivation of a set of general equations describing the time- 
dependent behavior of a laser. The derivation is based on a density- 
matrix description of a homogeneously broadened laser transition 
and a semiclass ical treatment of the radiation field, consisting of 
an arbitrary number of modes. The resulting equations resemble 
ordinary rate and energy-conservation equations but contain 
additional interference terms which, in general, couple all of the 
modes. The strength of this coupling depends on the inhomogeneity 
of the population inversion.as well as on the mode frequencies. The 
energy-conservation equations imply that absorption and stimulated 
emission in such a system can apply, strictly speaking, only 
collectively to the system of modes as a whole. In addition, the 
threshold inversion is affected by mode coupling. Stability analysis 
carried out in the two-mode case indicates that a spatial inhomoge- 
neity in the pumping rate is required for undamped oscillations. It 
is also concluded that coupling of off-axis modes is more likely to 
lead to undamped spiking than coupling of axial modes. 

(Author) W. M. R. 

A 64-27428 

SMALL -SIGNAL ANALYSIS OF INTERNAL (COUPLING-TYPE) 
MODULATION OF LASERS. 

M. DiDomenico, Jr. (Bell Telephone Laboratories, Inc. , Murray 
Hill, N.J.). 

Journal of Applied Physics , vol. 35, Oct. 1964, p. 2870-2876. 

17 refs. 

Analysis of the internal modulation of lasers by cavity loss 
variation in terms of the normal modes of the system. Time- 
dependent perturbation theory is used to describe the results of 
resistive mode coupling when the losses are modulated with small 
signals. For the single-mode oscillator, an expression is obtained 
for the amplitude distortion in the modulation index of the light 
produced by a coupling-type internal modulator when the losses are 
modulated at a frequency commensurate with the separation between 
longitudinal modes of the laser cavity. Low distortion is obtained 
when the modulating frequency is noncommensurate with the longi- 
tudinal-mode frequency separation. The internal coupling -type 
modulator in its present form can provide small amounts of modula- 
tion over bandwidths limited to the separation between adjacent 
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interferometer cavity normal modes. For a multimode oscillator, 
modulation of the internal losses at a frequency equal to the separa- 
tion between adjacent longitudinal modes produces a pulse-modulated 
output wave. The average intensity is unchanged, and the peak 
intensity is increased over the intensity of the unmodulated laser by 
a factor equal to the number of oscillating modes. 

(Author) W. M. R. 


A64-27433 

STUDIES OF A HIGH-GAIN PULSED 87 Rb MICROWAVE MASER. 

P. Davidovits and N. Enable (Columbia University, Radiation 
Laboratory, New York, N. Y. ). 

Journal of Applied Physics , vol. 35, Oct. 1964, p. 3042. 5 refs. 

Army-USAF -Navy-supported research. 

Experimental determination of the effects of optical pumping 
and of buffer gases on maser gain. Transient gain greater than 
unity has been attained in the period following the removal of the 
pumping light. The rubidium was contained in a single -port, 
vacuum-tight, microwave cavity tuned to the Rb-87 hyperfine 
transition frequency, 6835 Me. The cavity was constructed for the 
TEq]j mode and was made tunable by a flexible membrane at one 
end. Pumping light was admitted through the other end, which was 
terminated by a perforated end plate and a glass -to-stainless steel 
seal. Maser gain as a function of buffer gas pressure was measured 
for nitrogen, neon, helium, argon, and hydrogen buffer gases. The 
results were obtained at the peak output occurring after the removal 
of the pumping light and with the cavity temperature at 52 C. Where 
sufficient data were taken, a maximum was observed in the plot of 
gain vs pressure. Experiments with various gas mixtures indicate 
that the higher gain associated with nitrogen (0. 32 at 11 torr) is the 
result of its superior quenching properties. W. M. R. 
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A 64-27438 

BLUE GAS LASER USING Hg^ 

H. J. Gerritsen and P. V. Goedertier (Radio Corporation of 
America, RCA Laboratories , Princeton, N.J.). 

Journal of Applied Physics , vol. 35, Oct. 1964, p. 3060, 3061. 

5 refs. 

Confirmation that gaseous laser operation is not limited to 
neutral atoms, but can extend at least as far as doubly ionized 
atoms. The laser tube was of quartz, 120 cm long, and of 6 -mm ID 
with quartz Brewster windows. A molybdenum anode and mercury 
pool cathode were placed in sidearms. Along with the room- 
temperature mercury vapor pressure of 10~ 5 torr, the tube was 
filled with an original pressure of 0. 5 torr of helium. External 
confocal mirrors were used for the optical cavity. Two types of 
excitations were used, condenser discharge and delay-line dis- 
charge. With the first method, using dielectric coated mirrors, 
red and green laser operation was obtained with simultaneous 
oscillation at 6149. 5 and 5677. 5 A. When blue reflecting mirrors 
were used in conjunction with the delay-line discharge, a blue laser 
of power output comparable to the green resulted. Spectrograms 
were taken, and the blue transition was determined as 4797 ± 1A. In 
the literature, the only mercury transition reported in that region 
is a composite line centered at 4797. 01 A and established as due to 
a transition from the 5d 8 6s Z (J - 4) level at 126468. 3 cm"* to the 
5d^6pj^2 (J = 3) level at 105627. 8 cm"* in Hg 111 . W. M. R. 


A 64*27441 

2s -2p AND 3p-2s TRANSITIONS OF NEON IN A LASER TEN 
METERS LONG. 

R. N. Zitter (Bell Telephone Laboratories, Inc. , Murray Hill, 
N.J.). 

Journal of Applied Physics , vol. 35, Oct. 1964, p. 3070, 3071. 

10 refs. 

Observation of oscillation on 22 transitions in the 2s-2p group 
(Paschen notation) and 11 transitions in the 3p-2s group of neon; 

7 transitions in each group have not been reported previously. The 
results were obtained in a laser with a total plasma length of 9. 8 m 
and a diameter of 1 cm. Wavelength measurements were made 
with a Bausch and Lomb grating monochrometer (500-mm focal 
length) equipped with a special vernier dial and a lead sulfide 
detector. Lines of equal strength spaced 4 A apart could just be 
resolved.and measurements on known lines were reproducible and 
accurate to better than ± 2 A. W. M. R. 


A64-27443 . 

TIME-DEPENDENT VARIATION OF THE INTENSITY AND ENERGY 
OF THE STIMULATED EMISSION OF A RUBY LASER WITH SPHER- 
ICAL MIRRORS [IZMENENIE VO VREMENI INTENSIVNOSTI I 
ENERGIIA VYNUZHDENNOGO IZLUCHEN1IA RUBINOVOGO LAZERA 
SO SFERICHES KIMI ZERKALAMlJ. 

A. K. Sokolov and T. N. Zubarev. 

Fizika Tverdogo Tela , vol. 6, Sept. 1964, p. 2590-2598. In Russian. 

E\perimental investigation, showing that, in a ruby laser with 
spherical mir rors, under certain conditions, the stimulated emission 
in its initial phase represents regular damping oscillations near the 
equilibrium point. The relationship between the intensity of the 
stimulated emission and time is determined. In addition, a formula 
is derived for calculating the energy of the stimulated emission. 

J. R. 


A 64-27445 • 

SEMICONDUCTOR LASERS [POLUPROVODNIKOVYE KVANTOVYE 
GENERATORY]. 

N. G. Basov. 

( Akademiia Nauk SSSR, Obshchie Sobranie, Moscow, USSR, June 
22, 1964, ) 

Akademiia Nauk SSSR, Vestnik, vol. 34, Sept. 1964, p. 19-33. 

In Russian. 

Survey of the principles of operation of semiconductor lasers, 
in terms of p-n junctions and donor and acceptor levels. Some 
representative semiconductors and their respective wavelengths 
are tabulated. Examined are the design and performance charac- 
teristics of: (1) a generator in which excitation is produced by an 
electron beam; (2) a generator employing a CdS crystal, including 
an illustration of the narrowing of the CdS green line as a function 
of electron-beam intensity; and (3) a generator using a p-n junction 
laser. The formation of coherent light from the radiation of in- 
dividual p-n junction lasers is examined. V. P. 

A64-27492 

CONTACT PRINTING WITH COHERENT LIGHT. 

Helmut Heckscher and Brian J. Thompson (Technical Operations, 

Inc. , Burlington, Mass. ). 

( Society of Photographic Scientists and Engineers, International 
Conference, New York, N. Y. , Apr. 27 -May 1, 1964.) 

Photographic Science and Engineering , vol. 8, Sept. -Oct. 1964, 
p. 260-265. 

Contract No. AF 30(602)- 3139. 

Investigation of the use of lasers for contact printing. It is 
stated that the high degree of collimation and the high illuminance 
that can be simultaneously obtained from the output of a laser make 
it attractive as a light source in contact printers. However, special 
problems exist in such a system, mainly arising from the high de- 
gree of both spatial and time coherence of the laser output. These 
properties cause deleterious interference and diffraction effects 
in many printing systems. Experiments are described using a 
He-Ne gas laser as a light source associated with standard printing 
frames and continuous drum printers. The troublesome effects 
are illustrated, and a method of eliminating them is discussed. 

M. M. 

A 64-2 7 6 90 • - 

SPECTROSCOPIC PROPERTIES OF ACTIVATED LASER CRYS- 
TALS. II. 

P. GSrlich, H. Karras, G. KStitz, and R. Lehmann. 

Physica Status Solidi, vol. 6, Aug. 1, 1964, p. 277-318. 24 refs. 

Survey of data on the spectroscopic properties of activated 
laser crystals. A table lists the values of half width, quantum 
efficiency, and lifetime of SrCl 2 :Sm Z+ , in comparison with 
SrF 2 :Sm Z+ , which differ only slightly at 4. 2°K. It is stated that, 
in addition to the crystalline substances described, various glasses 
used as host substances for rare-earth ions proved to be suitable 
for laser applications. Absence of crystal structure generally 
manifests itself in a broadening of the emission lines and compara- 
tively higher threshold values. The advantages of the glass result 
from a simpler production technology, a better optical quality, and 
higher possible activator concentrations, as well as the possibility 
of optimizing the properties by varying both the composition and 
the proportions. It is noted that the combination of laser technology 
and fibre-glass technology will offer great possibilities for the 
future. M - M. 


129 


A64-27704 


A64- 27704 

LIGHT MODULATION AND ITS APPLICATIONS TO TELECOMMU- 
NICATIONS [LA MODULATION DE LUMIERE ET SES APPLICA- 
TIONS AUX TELECOMMUNICATIONS]. 

Gerard Marie (Laboratoires d' Electronique et de Physique 
Appliquee, Paris, France). 

Societe des Ingenieurs Civils de France, Memoires . vol. 117, 

Oct. 1964, p . 19-29; Discussion, p. 30. In French. 

Consideration of the importance of light modulation applied to 
telecommunications. The principal physical phenomena that can 
be utilized in order to bring about light modulation are indicated, 
and the advantages presented by the linear electro-optical effect, 
or Pockels effect, which appears in some classes of crystals, 
stressed. A description of modulators for the transmission of 
one or several television channels, and of the performance to be 
expected by such systems combined with a HeNe gas laser is 
provided. ‘ M . M> 


A64-27747 

DIFFRACTION LOSS AND BEAM SIZE IN LASERS WITH SPHERI- 
CAL MIRRORS. 

M. J. Taylor, G. R. Hanes, and K. M. Baird (National Research 
Council, Applied Physics Div. , Ottawa, Canada). 

Optical Society of America, Journal , vol. 54, Nov. 1964 p 1310- 
1314. 9 refs. ’ 

Report of the experimental determination of the diffraction loss 
and beam size of the TEMqq mode in gas lasers. The apparatus, 
procedure, and results are described in some detail.and the spot 
size was found as a function not only of diffraction loss in the cavity 
but also of mirror radii of curvature. The results are considered 
to be in agreement with theoretically predicted values to within the 
experimental error, except that the increase in beam size with 
reduction of mirror size was found to be less than predicted. 

D. H. 


A 64*27928 

THE EXACT TREATMENT OF A MASER MODEL LEXAKTE 
BEHANDLUNG EINES MASER-MODELLS]. 

E. Abate and H. Haken (Stuttgart, Technische Hochschule . Institut 
fur theorelisc he mid angewandte Physik, Stuttgart, West Germany). 
Zeitschrift f Q r Naturfor schung , vol. 19a, July-Aug. 1964, p. 857- 
861. 6 refs. In German. 

Study of the interaction of a single cavity mode with a system 
of atoms, ail with the same transition frequency which is assumed 
to be equal to the frequency of the mode. Both the mode and the 
atoms are assumed to have infinite lifetimes when not coupled 
together. The time dependence of the number of photons is deter- 
mined by a computer, taking into account up to 80 atoms. The 
photon number oscillates as a function of time. The results are 
compared with those of approximate methods used by Serber and 
T owe n s and F nsh and Haken. In addition, a new semiclassical 
treatment oi the equations of motion is given, which is capable of 
showing the oscillations of the photon number. j, p 


A64-27933 

SOLUTIONS OF ORGANIC COLORANTS USED AS OPTICAL 
SWITCHES FOR GENERATING GIANT LASER PULSES [LOSUNGEN 
ORGANISCHER FARBSTOFFE ALS OPTISCHE SCHALTER ZUR 
ERZEUGUNG VON LASER-RIESENIMPULSEN j. 

F ritz P. Schafer and Werner Schmidt (Marburg an der Lahn, 
UniversiiSt, Phy sikalisc h -Cheims ehes Institut, Marburg an der 
Lahn, West Germany). 

Zeitschrift fflr Naturfors chung, vol. 19a, July-Aug. 1964, p. 1019 
1020. In German. 

Brief description of a method for generating giant laser pulses 
by using the solution of an organic colorant as an optical switch. It 
is noted that the method can also be used to measure the absorption 
spectrum of organic molecules which are in the first excited singlet 


A 64*28026 • 

THE THEORY OF AN OPTICAL GENERATOR OPERATING IN 
STATIONARY CONDITIONS [K TEORII OPTICHESKOGO GENERA- 
TORA, RABOTAIUSHCHEGO V ST ATSIONARNOM REZHIME]. 

A. L. Mikaelian, M. L. Ter-Mikaelian, and lu. G. Turkov. 
Radiotekhnika i Elektronika, vol. 9, Aug. 1964, p. 1357-1367. 

II refs. In Russian. 

Derivation of equations describing the processes in optical 
generators operating in continuous regimes. General expressions 
are derived for the output power, threshold pumping level, and 
distribution of the inverse population density and energy of induced 
radiation along the length of the resonator. The relationship is 
established between the output power and parameters of the active 
medium, resonator, and pumping power. The amplification regime 
is also considered. j d 


A64-28037 . 

EXPERIMENTAL INVESTIGATION OF THE ENERGY CHARAC- 
TERISTICS OF A RUBY LASER [EXPERIMENTAL* NOE ISSLE- 
DOVANIE ENERGETICHESKIKH KHAR AKTERISTIK RUBINOVOGO 
OPTICHESKOGO KVANTOVOGO GENERATORA]. 

A. L. Mikaelian, V. M. Gardash'ian, N. A. Sakharova, and 
Iu. G. Turkov. 

Radiotekhnika i Elektronika, vol. 9, Aug. 1964, p. 1542-1545. 

In Russian. 

Description of the results of an experimental investigation of 
the basic characteristics of ruby lasers, with particular emphasis 
on such laser parameters as threshold pumping energy and emission 
energy. The relationships between the emission energy and thresh- 
old pumping level, the threshold pumping energy and transmission 
coefficient, and between these parameters and the diameter of the 
ruby rod are established. j r 


A64-28082 

LASERS. 

Arthur W. Eichmann (Hughes Aircraft Co. , Aerospace Group, 
Research and Development Div. , Culver City, Calif. ). 

Space /Aeronautics , vol. 42, Sept. 1964. p. 78-80. 

Discussion of the state of the art. The frequency spectrum at 
the submillimeter wavelengths has been extended out to 86.9 pi by 
means of lasing action m noble gases operating at excitation energies 
near the ionization levels. Ruby lasers have proved exceptionally 
useful in high-power applications because of their superior heat- 
t rans fer properties and greater resistance to internal thermal 
strains. Garnet lasers are recent discoveries which make use of 
neodymium-doped yttrium -aluminum, yttrium-gallium, and 
gadolinium -gallium. A passive Q-switeh, in the form of a small 
cell of a solution of one ol the metal -organic compounds known as 
the phthalocyanines , has been announced. Methods of combining 
the output of several lasers in a phased array are being studied. 
Raman laser action now has been reported for more than 30 different 
compounds. Most of these are benzine-ring compounds, but Raman 
action has also been achieved in carbon tetrachloride. Some of the 
problems are: low and limited efficiency, cooling power require- 
ments, damage to laser crystal in high -peak-power use, work 
required on modulation and deflection of beams, as well as optical 
heterodyning. T V Y 


A 64*28098 

ELECTROMAGNETIC MEASUREMENT. 

Harvey W. Lance (National Bureau of Standards, Radio Standards 
Div., Boulder, Colo.). 

Space/ Aeronautics , vol. 42, Sept. 1964, p. 199-202. 6 refs. 

Discussion of methods used in setting frequency standards and 
measuring 1 requeue ios m the entire spectrum. Frequency standards 
are broadcast by the US Navy in the 18- to 24-kc range with a drift 
rate of one part m 10~ 10 and by the NBS on 60 and 2(>‘kc. Tin- US 
1 requeue y standard is a c es mm -beam-ty pe known as NBS II. The 
newest kind of high precision standard is the atomic hydrogen 
maser. Low -I requeue y measurements have been aided by the 
development ot a new calculable capacitor that permits more 
"ve urate i apa e it a nc e and ohmic determinations. A recent develop- 
i unt in lit measurements has been the increased attention given to 
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Fredholm's equations. The method of least squares applied with 
the use of analog techniques permits successful solving of a large 
variety of integral equations including those not satisfying the 
conditions of convergence of iteration methods. V. Z. 


A64-28256 • 

CALCULATION OF NONSTATIONARY PROCESSES IN LASERS \K 
RASCHETU NESTATSIONARNYKH PROTSESSOV V LAZERAKH]. 

A. L. Mikaelian, M. L. Ter -Mikaelian, and Iu. G. Turkov. 
Radiotekhnika i Elektronika, vol. 9, Oct. 1964, p. 1788-1799. 

8 refs. In Russian. 

Discussion of the radiation -pulse origin in optical amplifiers. 

The time constant of an amplifier is determined. The occurrence 
of losses in an active medium is shown to limit the generation of 
high-level energies by lengthening the device. The maximum possi- 
ble radiation energy density is calculated. The effect of internal 
losses on the radiation power is examined in a generator with instan- 
taneous figure -of-merit switch-on. V. Z. 


A64-28289 

OPTICAL TECHNIQUES FOR ELECTRONIC ENGINEERS. 

Ronald M. Benrey (Massachusetts Institute of Technology, 
Cambridge, Mass. ). 

IN: OPTOELECTRONIC DEVICES AND CIRCUITS. 

Edited by Samuel Weber. 

New York, McGraw-Hill Book Co., 1964, p. 2-8. 

Discussion of the combination of physical and mathematical 
sciences pertaining to the nature, properties, generation, and 
control of electromangeti c radiation, and including the phenomenon 
of vision. Developments in IR, millimeter waves, and optical 
masers require that electronic engineers cross the arbitrary 
boundaries between electronics and optics. Topics discussed 
are: classical optics, optical quality materials, diffraction-limited 
optics, interference, the optical maser, and coherence. Illustra- 
tions include: components for reflecting optical systems, a chart 
of the useful optical spectrum, diagrammatical explanation of thin- 
film optical coatings, and a tabulation of optical maser wavelengths 
for devices operating at the time of publication. D. H. 


A 64-28291 

PRINCIPLES OF INJECTION LASERS. 

Marshall I. Nathan and Gerald Burns (International Business 
Machines Corp. , Thomas J, Watson Research Center, Yorktown 
Heights, N, Y. ). 

IN: OPTOELECTRONIC DEVICES AND CIRCUITS. 

Edited by Samuel Weber. 

New York, McGraw-Hill Book Co., 1964, p. 24-28. 28 refs. 

Discussion of the properties of a laser that does not require 
optical pumping and that can convert dc power directly into coherent 
light. Such semiconductor junction lasers (or injection lasers) are 
said to be more efficient and compact than conventional lasers and 
to offer attractive possibilities for internal modulation. The opera- 
tion of both types of laser are contrasted, and the properties of a 
particular injection laser - the GaAs laser - are discussed. The 
quantum efficiency, spectrum, and threshold of GaAs lasers are 
discussed, and other lasers, such as Ga(As-P), InAs, InP, (Ga-In)As 
and InSb lasers, are described. The injection laser is said to be 
a very efficient source of light and to be very easy to fabricate. It 
reportedly can be modulated at high frequencies, and, although it 
cannot compete with other solid-state lasers in peak pulsed power, 
it surpasses any other existing laser in CW output power. D. H. 


A64-28292 

HOW RARE EARTH CHELATE LASERS WORK. 

Max Metlay (General Electric Co. , Advanced Technology Laborato 
ries, Schenectady, N. Y. ). 

IN: OPTOELECTRONIC DEVICES AND CIRCUITS. 

Edited by Samuel Weber. 

New York, McGraw-Hill Book Co. , 1964, p. 29, 30. 9 refs. 


Discussion of the characteristics, energy levels, measure- 
ments, and possibilities of rare-earth chelate lasers using, for 
example, europium trisbenzoylacetonate. Advantages of the rare- 
earth chelates for laser applications reportedly derive from their 
solubility in a variety of organic solvents and in various plastics. 
Plastic-based lasers are said to allow special shapes for special 
purposes; liquids are useful for high power lasers because of their 
ability to dispose of excess heat rapidly. In addition, it is believed 
possible to chemically tune such a laser by making small variations 
in the structure of the chelates, thereby causing slight differences 
in lasing wavelength. D. H. 


A64-28293 

INJECTION-LASER SYSTEMS FOR COMMUNICATIONS AND 
TRACKING. 

C. M. Johnson (International Business Machines Corp., Federal 
Systems Div. , Bethesda, Md. ). 

IN: OPTOELECTRONIC DEVICES AND CIRCUITS. 

Edited by Samuel Weber. 

New York, McGraw-Hill Book Co. , 1964, p. 46-51. 16 refs. 

Presentation of derivations of expressions for operating 
parameters for injection -laser communication and tracking sys- 
tems. Expressions are given for: (1) transmitter power required 

for a communication link where the receiver is quantum-noise 
limited and the antennas are diffraction-limited, (2) minimum 
detectable signal of an optical receiver of the envelope type, (3) 
average transmitter power required for an optical communications 
system, and (4) the efficiency of an injection laser. Additional topics 
covered are: an experimental communications system with PFM to 
transmit a 4-kc voice channel, a proposal for a satellite link, 
readout, astronaut link, laser tracking, scanning antennas, and 
resolution. A brief supplementary account is given of the present 
state of the art of injection lasers. D. H. 


A64-28294 

OPTICAL RANGING SYSTEM USES LASER TRANSMITTER. 

M. L. Stitch, E. J. Woodbury, and J. H. Morse (Hughes Aircraft 
Co. , Culver City, Calif. ). 

IN: OPTOELECTRONIC DEVICES AND CIRCUITS. 

Edited by Samuel Weber. 

New York, McGraw-Hill Book Co. , 1964, p. 60-62. 

Description of a coherent light detection and ranging (Colidar) 
system. The system reportedly transmits with an angular beam- 
width of approximately 1 minute of arc and, compared to pulsed- 
arc light radar, is said to have the advantages of greater bright- 
ness, monochromatic emission (permitting the use of optical band- 
pass filters in the receiving circuit and thereby permitting long- 
distance ranging in daylight), and freedom from arc wandering or 
walking. Illustrations include a block diagram of the transmitter 
and receiver systems and wiring diagrams of the receiver pream- 
plifier, the trigger preamplifier, and the flash-tube power supply. 

D. H. 


A64-28295 

PULSE POWER SUPPLY DESIGN FOR LASER PUMPING. 

S. J. Grabowski (General Electric Co., Defense Electronics Div. , 
Heavy Military Electronics Dept. , Syracuse, N. Y. ). 

IN: OPTOELECTRONIC DEVICES AND CIRCUITS. 

Edited by Samuel Weber. 

New York, McGraw-Hill Book Co. , 1964, p. 68-70. 

Presentation of a circuit design requiring a minimum of equip- 
ment and combining constant -current capacitor charging and output - 
voltage limiting. Wiring diagrams are presented and discussed for 
a constant-current network, a load-control circuit with voltage- 
limiting, and a pulse -forming modulator that operates the laser- 
pumping flash lamp. 


A64-28297 

THE VERSATILE POINT -CONTACT DIODE - HOW IT DETECTS 
AND AMPLIFIES LASER LIGHT. 
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S. Saito, K. Kurokawa, Y. Fujii, T. Kimura, and Y. Uno (Tokyo, 
University, Institute of Industrial Science, Tokyo, Japan). 

IN: OPTOELECTRONIC DEVICES AND CIRCUITS. 

Edited by Samuel Weber. 

New York, McGraw-Hill Book Co. , 1964, p. 80-83. 

Report of a study of several methods of demodulating laser 
signals into microwave. It has been found that the semiconductor 
(point -contact) diode has a high quantum efficiency. In addition, 
the diode can be used in the 1R region of the spectrum and is said 
to allow parametric amplification of the demodulated signal. Ex- 
periments show that parametric diodes can demodulate and amplify 
the signal from a ruby laser. Two kinds of silver -bonded, point- 
contact parametric diodes were tested: a germanium GSB1B diode 
and a silicon test specimen. D. H. 


A 64-28305 

STATISTICS OF LASER AND THERMAL RADIATION. 

Henri Hodara (National Engineering Science Co. , Pasadena, Calif.). 
IN: WESTERN ELECTRONIC SHOW AND CONVENTION, LOS 
ANGELES, CALIF. . AUGUST 25-28, 1964, TECHNICAL PAPERS. 
VOLUME 8. PART III - ELECTRON DEVICES, COMPONENT 
PARTS. 

North Hollywood, Western Periodicals Co. , 1964, p. 17.4-1, 

17. 4-2. 6 refs. 

Derivation of the statistics of multimode laser signals and 
their comparison to those of an incoherent radiation. It is found 
that the statistics are greatly different if the laser operates in a 
single mode but become similar as the mode purity is degraded. 

M. M. 


A64-28361 

MASERS AND LASERS. 

M. Brotherton (Bell Telephone Laboratories. Inc. , Murray Hill, 

N. J. ). 

New York, McGraw-Hill Book Co. , Inc. , 1964. 207 p. 

$8. 50. 

An historical account is presented of the origin and evolution 
of the maser and the laser. This book was reportedly conceived 
for those who would like to have an explanation of lasers and masers 
which, while factual and authentic, stays away from formulas and 
formulations beyond their grasp. The first portion of the book 
provides background information. Topics covered in this portion 
are: electricity, magnetism, and waves; electrons and electron 
tubes, electromagnetic radiation and spectroscopy; the atom and its 
electron world; and photons. The second part of the book introduces 
the concept of stimulated emission of radiation and discusses 
various types of masers and lasers. Subjects in this part are: 
atomic -energy ladders, the first maser, traveling -wave ruby 
masers, ruby lasers and helium-neon lasers, and semiconductor- 
junction lasers. Additional topics included are: waves and wave 

motions, elect romagnetic -wave generators, maser uses and 
applications, laser uses and applications, simultaneous multivoice 
transmission, the battle of the bandwidth, and a capsule history of 
the maser and laser. D. H. 


A 64-28362 • 

HOT-PRESSED POLYCRYSTALLINE CaF^ : Dy 2+ LASER. 

S. E. Hatch, W. F. Parsons, and R. J. Weagley (Eastman Kodak 
Co. , A and OD Research Dept. , Rochester, N. Y. ). 

Applied Physics Letters, vol. 5, Oct. 15, 1964, p. 153, 154. 6 refs. 

An evaluation of the feasibility of hot-pressed poly c rystalltne 
laser materials. The starting powder is prepared by vacuum 
melting the desired proportion of CaF^ and DyF j and then pulverizing 
the solidified material to — 150 /i. Material of essentially theoretical 
density is made by compacting the powder by simultaneous applica- 
tion of heat and pressure in vacuum hot-pressing equipment. Rods 
were prepared from fifteen different pressings. As a means of 
comparing threshold, three single-crystal CaF^ : Dy 2+ rods of the 
same size, doped with 0.05-mole% Dy^ + and then i r radiativcly 
reduced, were purchased. The threshold for pulsed operation was 


observed for all of the rods immersed in liquid nitrogen and for 
several immersed in liquid helium. The mean threshold for the 
hot-pressed rods at liquid-nitrogen temperature was 24.6 J with an 
average deviation of 2 J, while that of the single-crystal rods was 
25. 4 J with an average deviation of 4 J. A comparison of the 
properties of both forms is said to show that the polycrystalline 
one approaches the single crystal. T. V. Y. 


A64-28363 . 

RELAXATION RATES OF THE Ar + LASER LEVELS. 

W. R. Bennett, Jr. , P. J. Kindlmann, G. N. Mercer, and 
J. Sunderland (Yale University, Sloane Physics Laboratory, New 
Haven, Conn. }. 

Applied Physics Letters, vol. 5, Oct. 15, 1964, p. 158-160. 14 refs. 

Measurement of the radiative and collision-induced relaxation 
rates showing that: (1) the radiative lifetimes of the Ar + levels 

concerned range from 7 to 10 nsecs, (2) the destructive collision 
cross sections are too small to alter these lifetimes significantly 
over the optimum pressures for laser oscillation, and (3) the 
direct Ar + excitation cross sections are comparable with typical 
values for the neutral-argon levels. Direct excitation with pulses 
of threshold energy electrons was used, and the decay rates of 
isolated transitions were studied with a 500-channel, delayed- 
coincidence analyzer having a time calibration of 2 nsecs per channel. 
The data are summarized in a table where limiting values of the 
total velocity-averaged, destructive cross sections have been 
evaluated for a gas temperature of 380°C. Over the pressure range 

0. 01 to 2 torr, pressure variation in the decay rate was unobservable 
in many cases and less than 10% in'the others. It is assumed that 
the strong pressure dependence encountered in the laser perfor- 
mance must have its origin cither in effects involving the upper - and 
lower-state excitation processes or in relaxation mechanisms in 
lower levels of the lasing ions. T. V. Y. 


A64-28565 

MODULATION OF A HE-NE LASER BY MEANS OF A TELEVISION 
SIGNAL [MODULATION EINES HE-NE -LASERS MIT EINEM FERN- 
SEHSIGNAL]. 

O. Hintringer and G. Schiffner (Wien, Technische Hochschule, 
Institut f(ir Hochfrequenztechnik, Vienna, Austria). 

Nachrichten technische Zeitschrift , vol. 10, Oct. 1964, p. 501, 502. 

8 refs. In German. 

Research supported by the Osterreichische Bundes regierung . 

Description of an experimental device that uses a video signal 
to modulate a laser beam of a wavelength of 6328 A. The output of 
the laser is modulated by a Pockets -effect KDP crystal, located 
within the cavity resonator of the laser. The video signal premod- 
ulates a carrier (55.25 Me) which is then applied to the modulating 
crystal. The video signal is demodulated by a Si photodiode. Test 
results obtained with the device are presented and discussed. 

V. P. 


A64-28603 

EFFECT OF SPONTANEOUS EMISSION ON THE TRANSIENT 
RESPONSE OF LASERS [EINFLUSS DER SPONTANEN EMISSION 
AUF DAS EINSCHWINGVERHALTEN VON LASERN]. 

Dieter ROss (Siemens und Halske AG, Zentral -Laboratorium , 
Munich, West Germany). 

Zeitschrift f(lr Naturforschung , vol. 19a, Oct. 1964, p. 1169-1177. 

24 refs. In German. 

Derivation of approximate equations describing the transient 
response of multilevel lasers, on the basis of a modification of the 
balance equations. Numerical solutions of the derived equations 
are found to correlate well with test results obtained with multi- 
level lasers. The results indicate that, at a low pumping rate, the 
effect of spontaneous emission upon the laser transient response 
may not be neglected even for single -level lasers. V. P. 
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A 64-286 10 • 

SUBSYSTEMS OF A RUBY LASER [ELEMENTY USTANOVKI 
RUBINOVOGO KVANTOVOGO GENERATOR A]. 

S. M. Mamedzade. 

Akademiia Nauk Azerbaidzhanskoi SSR, Izvestiia, Seriia Fiziko- 
Tekhnicheskikh i Matematicheskikh Nauk, no. 3,^964, p. 135-141. 

5 refs. In Russian. 

Detailed discussion of the elements of a solid-state laser, and 
the principles of the generation of coherent light. Covered are: 

(1) the population inversion of the energy levels by optical pumping; 
(Z) the electrical subsystem for optical excitation, including the 
high-voltage generator, the capacitor bank, the optical pumping 
system, and the ionization system; and (3) the cavity resonator. 

V. P. 


A64-2861 5 

GENERATION OF GIANT PULSES FROM A NEODYMIUM LASER 
BY A REVERSIBLY BLEACHABLE ABSORBER. 

B. H. Soffer and R. H. Hoskins (Korad Corp. , Santa Monica, 

Calif. ). 

Nature , vol. 204, Oct. 17, 1964, p. 276. 

Reported observation of giant pulses at 1. 06 »» from a neodymium 
glass laser using the polymethine dye 3,3' -diethyl -9, 11; 15,17- 
dineopentylene-thia-pentacarbocyanine iodide as the bleachable 
absorber. A 0.25 x 2 in. rod of neodymium -doped glass with 
external dielectric mirrors was used. The threshold for ordinary 
laser action was approximately 850 joules. A solution of the dye 
in a rectangular cell was placed in the cavity, and the optical density 
of the cell was increased by steps from 0 to 0. 3 in a series of exper- 
iments. The pulses were measured with a fast-rise S-l planar 
photodiode calibrated calorimetrically and were observed on an 
oscilloscope having a 4-nanosec rise time. The ordinary laser 
pulses (optical density zero) had a minimum width of about 1 usee 
and a maximum amplitude of 12 kw with an input pumping energy of 
1800 joules. The total energy output of the giant (1-Mw peak power) 
pulses obtained was typically 5% of the total ordinary laser output. 

No deterioration of the dye due to exposure to the laser light was 
noted in approximately 100 flashes. W. M. R. 
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A65-100S3 

THE THEORY OF LASER RADIATION. 

M. L. Te r -Mikaelian and A. L. Mikaelian (Erevanskif Gosudarst- 
vennyi Universitet, Yerevan Armenian SSR). 

(Akademiia Nauk SSSR, Doklady, vol. 155, Apr. 1, 1964 p. 1298- 
13 0l7) " 

Soviet Physics - Doklady, vol. 9, Oct. 1964, p. 305-307. 9 refs. 

Translation. 

Formulation of approximate equations describing the 
processes by which light is generated in lasers. The intensity 
of light emitted by a laser is determined in terms of the change in 
the flux of quanta, the over-occupancy of energy levels, cross 
section, and pumping rate. The. intensity and inverse effective 
length are found for the steady-state case, and the times characterizing 
pulsed radiation are determined for the transient case, averaged 
over the length of the generating element. D. H. 


A65- 10076 * 

POSSIBILITY OF THE UTILIZATION OF COMBINED RESONANCE 
TO PRODUCE A MASER EFFECT [O VOZMOZHNOSTI ISPOL' ZO- 
VANIlA KOMBIN IR O V ANN OGO REZONANSA DLIA POLUCHENIIA 
MAZERNOGO EFFEKTA]. 


E. I. Rashba (Akademiia Nauk Ukrainskoi SSR, Institut Polupro- 
vodnikov, Kiev, Ukrainian SSR). 

Fizika Tverdogo Tela , vol. 6, Oct. 1964, p. 3178, 3179. 15 refs. 

In Russian. 

Discussion of the principle of a semiconductor pulse maser 
based on the theory of existence of electrodipole transitions with 
spin orientation shifts. A quantum -limited semiconductor in which 
all zonal electrons concentrate in the lowest Landau orbit in the 
absence of current, with spins in the 0,- state, is investigated. 

V. Z. 


A65-10184 

QUANTUM-MECHANICAL EFFECTS IN STIMULATED OPTICAL 
EMISSION. H. 

Roscoe C. Williams (Radio Corporation of America, RCA Labora- 
tories, Princeton, N.J.). 

Physical Review, 2nd Series, vol. 136, Nov. 2, 1964, p. A631-A636. 
14 refs. 

Demonstration that multiple -quantum transitions exist in 
optically pumped lasers, along with splitting of the laser line due to 
the modulation of the wave function at an angular frequency deter- 
mined by the rate of pumping, for a certain class of incoherent 
broadband sources pumping large pump bands in crystals. It is 
stated that the source consists of a large number of stationary 
elements emitting wave fields continuously at various arbitrary fre- 
quencies and arbitrary phases. The distribution of frequencies and 
phases among the various elements is random. The pump band 
belongs to the class found in laser crystals of the ionic type. The 
analysis shows that such sources pumping such bands act like 
narrow-line sources pumping narrow lines. The effective linewidth 
is said to be directly related to the pump rate. (Author) M.M. 


A65-10219 

THE COMPLEX MAGNETIC SUSCEPTIBILITY OF MASER RUBIES 
AT MICROWAVE FREQUENCIES. 

H. Kiemle and H. Rothe (Karlsruhe, Technische Hochschule, 

Institut fur Hochfr equenztechnik und Hochfrequenzphy sik, 

Karlsruhe, West Germany). 

IEEE, Proceedings, vol. 52, Oct. 1964, p. 1243. 

Research supported by the German Research Association. 

Discussion of the input admittance of a cavity filled with 
paramagnetic material to determine the resonant susceptibility as- 
sociated with the microwave transition of the paramagnetic material. 
Transitions can be either normal, absorptive ones or inverted, 
emissive maser transitions. A rectangular TE^ cavity was used 
that was almost completely filled with ruby and a ceramic material 
of nearly the same dielectric constant so that the filling factor was 
amenable to computation. For paramagnetic resonance, a dc mag- 
netic field of 2. 75 x 10 3 oersteds perpendicular to the crystal c 
axis was required. A slotted line was used to measure two complex 
input admittances of the cavity: that with the paramagnetic resonance 
detuned and that at resonance. Their difference permits a deter- 
mination of the complex susceptibility. A technique, attributed to 
Ginzton, of interchanging the roles of- generator and receiver in the 
usual slotted-line scheme is said to avoid saturation of the signal 
transition. Results are expressed graphically, D.H. 


A65-10220 

DIRECT OBSERVATION OF DIFFERENCE FREQUENCY SIGNAL 
IN A TRAVELING -WAVE MASER. 

F. Bosch, H. Rothe, and E. O. Schulz-Dubois (Karlsruhe, 
Technische Hochschule, Institut fur Hochfrequenztechnik und 
Hochfr equenzphysik, Karlsruhe, West Germany). 

IEEE, Proceedings, vol. 52, Oct. 1964, p. 1243-1245. 

Research supported by the Deutsche For schungsgemeinschaft. 

Presentation of performance data for a three-level, solid-state, 
traveling -wave maser in an experiment producing a signal of dif- 
ference frequency f - f^. The detection device (a drawing of which 
is included) is said to produce a 30-Mc voltage at the pick-up coil. 
This is determined from a consideration of the quasi- static flux dis- 
tribution at 30 Me. The signal is amplified by a 30-Mc receiver of 
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1. 5-db noise figure. It is indicated that the numerical agreement 
between the experimental and the theoretical curves may be taken 
as further evidence for the theory of spin dynamics and multiple 
quantum transitions in a maser. The work is considered to be a 
straightforward extension of the theory taking into account the ex- 
perimental geometry and polarization of the difference frequency 
magnetization. D. H. 


A65-10221 

LASER FREQUENCY TRANSLATION BY MEANS OF ELECTRO- 
OPTIC COUPLING CONTROL. 

R. Targ, G. A. Massey (Sylvania Electric Products, Inc. , 

Sylvania Electronic Systems Div. , Mountain View, Calif. ), and 

S. E. Harris (Stanford University, Stanford, Calif. ). 

1F.EE, Proceedings, vol. 52, Oct. 1964, p. 1247, 1248. 

Contract No, AF 33(615)-19'38. 

A method of translating the output frequency of a laser 
oscillator by an amount which is not restricted by the atomic 
linewidth of the active medium. The basic idea is said to be to 
accomplish the frequency translation in the output coupling of the 
laser oscillator, such that all of the energy which leaves the laser 
cavity has been translated in frequency. A frequency-translating 
electro -optic coupling element is described which utilizes crystals 
in the class 42m - e. g. , KDP. The principle of operation of the 

coupling element is said to be similar to that of a SSB modulator 
which was proposed earlier by Buhrer. The Jones matrix repre- 
senting the electro-optic crystal is used to obtain an expression for 
the signal which is coupled out of the laser oscillator. The light 
coupled out of the cavity by means of the modulator was analyzed 
with a Fabry-Perot interferometer, and it was determined that the 
output was an SSB suppressed carrier. It is believed that this type 
of modulation should prove useful in many applications because of 
its great efficiency relative to external modulators. D.H. 


A65-10222 

PROPERTIES OF COOLED, UNCOATED RUBY LASER OSCIL- 
LATORS. 

F. A. Brand, H. Jacobs, C. LoCascio (U. S. Army, Electronics 
Command, Electronics Research and Development Laboratory, 

Fort Monmouth, N. J. ), G. Novick, and D. Schick (Monmouth 
College, West Long Branch, N. J. ). 

IEEE, Proceedings , vol. 52, Oct. 1964, p. 1255, 1256. 

Discussion of the results of further study of the oscillator 
characteristics of unsilvered ruby lasers at 77°K. Only the am- 
plifier section was used in an oscillator mode and laser output was 
monitored at one end by a TRG ballistic thermocouple and at the 
other by a solar cell. Two illustrations are included: a composite 
oscillogram showing the laser output as a function of voltage applied 
to the capacitor bank and a graph of the variation in measured output 
energy for the range of applied voltages. It is found that: the delay 
time between pump initiation and the onset of laser action decreases 
with increasing capacitor voltage; both laser power and energy out- 
put increase with increasing pump voltage, but there is a definite 
saturation; random spiking is diminished as the pump voltage is in- 
creased; the duration of the laser pulse decreases as the pump volt- 
age increases; in most instances (especially in the case of high 
pump voltage), the entire lasing event is over while the pump is 
still delivering power at essentially its maximum rate. D.H. 


A65-10223 

CW OPERATION OF GaAs INJECTION LASERS. 

M. F. Lamorte, R. B. Liebert, and T. Gonda (Radio Corporation 
of America, RCA Electronic Components and Devices, Somerville, 

N. J. ). 

IEEE, Proceedings, vol. 52, Oct. 1964, p. 1257, 1258. 10 refs. 

Discussion of the minimum requirements for CW operation in 
a GaAs laser. On the basis of a simple thermodynamic system 
model, lasing criteria are found which are said to be in good agree- 
ment with conditions previously reported. Data are presented in 


graphical form for junction temperature vs current for a case tem- 
perature of 2.4°K and of 77°K, with quantum efficiency as a parame 
ter. It is seen that, for case temperatures higher than 200°K, CW 
operation is not possible even with the 100% external quantum ef- 
ficiency obtained by Burns et al. D. H. 


A 65-10224 

OXYGEN LASER AGING CHARACTERISTICS. 

Gordon B. Jacobs (General Electric Co. , Electronics Laboratory, 
Syracuse, N. Y. ). 

IEEE, Proceedings , vol. 52, Oct. 1964, p. 1259, 1260. 

Research supported by the Department of Defense; Contract 
No. AF 30(602)- 3111. 

Documentation of some properties of the argon/oxygen 
laser- particularly the power output as a function of time. 

A 6-mm ID quartz laser tube, with 176 cm of useful plasma length, 
was filled with an argon and oxygen mixture (1. 3 torr argon and 

0. 035 torr oxygen) and excited by 200 watts of 26-Mc RF energy. 

It is indicated that the two primary causes of aging in such lasers 
seem to be cleanup of oxygen into the quartz walls and the effects 
of impurities driven from the quartz walls. These effects and the 
effects of adding oxygen after various intervals are shown in 
graphical form. Greatest efficiency was achieved with two 8-in. - 
long, half-circle electrodes located at the 1/3 points and excited 
in push-pull. D.H. 


A65-10225 

NEAR INFRARED LASERING IN Ne-Cl 2 AND He-Cl 2 . 

R. A. Paananen and F. A. Horrigan (Raytheon Co. , Research 
Div. , Waltham, Mass. ). 

IEEE, Proceedings , vol. 52, Oct. 1964, p. 1261, 1262. 5 refs. 

Description of an observation of a chlorine lasering line at 
9451 ± 1 A. Circumstances for the generation of the, line are de- 
scribed, and an attempt is made to assign the transitions. All 
possible combinations of the known terms of Cl were searched, 
and three pairs were found which agreed with the observed wave- 
length within the range of measurement error. Of these, the 
9451. 92-A line was disqualified because it required a change of 4 
in the total angular momentum, and the 9450. 85-A line was con- 
sidered an unlikely candidate because of the smallness of its 
quadrupole matrix elements. If the 9452. 06-A line can be identi- 
fied with the observed line, then the actual mechanism would be 
excitation of s or d levels by electron impact followed by cascade 
via one or possibly several IR laser transitions to the 4p^P3/2® 
level, and the question of why only the single transition is seen will 
be simplified. D.H. 


A65-10226 

SPECTRUM PROPERTIES OF PULSE MODULATED LASERS. 

S. Karp (Douglas Aircraft Co. , Inc. , Missile and Space Systems 
Div, , Advance Space Technology, Santa Monica, Calif. ). 

IEEE, Proceedings, vol. 52, Oct. 1964, p. 1264, 1265. 

Analysis of a modulated laser, using a shot-noise analogy 
to determine the power -density spectrum as viewed at the out- 
put of a photodetector. It is speculated that, if one ^elates 
the time variation of the Poisson statistics with the grid-voltage 
variation on a triode, one might make gross assumptions in regard 
to laser amplitude modulation in general. Expressions are given 
for an unmodulated laser, an ideal photodetector, the system 
transfer function, and the autocorrelation function. D. H. 


A65- 10289 * 

LASER -INDUCED EMISSION OF ELECTRONS, IONS, AND 
NEUTRALS FROM Ti AND Ti-D SURFACES. 

T. Y. Chang and C. K. Birdsall (California, University, Electrical 
Engineering Dept. , Electronics Research Laboratory, Berkeley, 
Calif.). 

Applied Physics Letters, vol. 5, Nov. 1, 1964, p. 171, 172. 10 refs. 

Grant No. AF AFOSR 139-63/139-64. 
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Description of three experiments in which it was determined that: 
(1) the target surface temperature produced by an unfocused laser 
beam is highly nonuniform, (2) the large directed ion energy produced 
by a focused laser beam is of the order predicted by hydrodynamic 
blow-off theory, and (3) the fast ion pulse produced by a focused 
laser beam is postulated as secondary emission at the collector due 
to faBt molecules blown off the target surface. Oscilloscope data 
showing laser output and ion current vs time are presented for the 
first experiment. Ion current vs time is given graphically for all 
three experiments. D. H. 


A65- 10290 * 

ROOM-TEMPERATURE OPERATION OF A EUROPIUM CHELATE 
LIQUID LASER. 

H. Samelson, A. Lempicki, C. Brecher, andV. Brophy (General 
Telephone and Electronics Laboratories , Inc., Bayside, N.Y.). 
Applied Physics Letters, vol. 5, Nov. 1, 1964, p. 173, 174. 

Contract No. Nonr 4134(00). 

Report of observed lasing action in a 0. 01-M solution of the 
tetrakis form of europium benzoyltrifluoroacetonate in acetonitrile. 
When the input to a FT -524 spiral flash tube exceeds the 1700-joule 
threshold, emission due to spontaneous fluorescence narrows from 
about 34 A to a single sharp line at 6119 A, with a halfwidth of less 
than 0. 3 A. Fluorescence traces are shown for 1500 and 3000-joule 
inputs to the flashtube, and fluorescence emission spectra of the 
chelate in acetonitrile and in dimethylformamide at 25 C are 
presented. D. H. 


A 65- 10291 # 

TEMPERATURE DEPENDENCE OF THRESHOLD CURRENT IN 
GaAs LASERS. 

G. C. Dousmanis, H. Nelson, and D. L. Staebler (Radio Corporation 
of America, RCA Laboratories , Princeton, N.J.). 

Applied Physics Letters, vol. 5, Nov. 1, 1964, p. 174-176. 5 refs. 

Interpretation of the variation in GaAs -laser thresholds in 
terms of differences in density of states vs energy curves in the 
impurity "tails" associated with the conduction band. Illustrations 
are presented and discussed showing differences between diffused 
GaAs laser diodes and epitaxial diodes in regard to: (1) threshold 
current density vs laser wavelength at 4. 2 and 78°K, (2) threshold 
current vs temperature, and (3) calculated curves of threshold vs 
temperature for various values of the density of states parameter. 

It is indicated that, for temperatures greater than about 50 K, 
epitaxial GaAs lasers have lower thresholds than the diffused diodes. 

D. H. 


A65- 10304 

POLARIZATION OF THE LIGHT OUTPUT FROM A RUBY OPTICAL 
MASER. 

J. H. Brunton (Bell Telephone Laboratories, Inc., Murray Hill, 

N. J.). 

Applied Optics , vol. 3, Nov. 1964, p. 1241-1246. 7 refs. 

Description of an optical method for recording the polarization 
of the light output from ruby masers. The method has been used 
to examine the degree of polarization in a 0° ruby and in rubies of 
other orientations. The effect of pumping energy on polarization 
is also described. It is found that in all the crystals examined the 
amount of polarized light decreases with increasing pumping energy. 

J.R. 


A65- 10306 

A NEW OPTICAL LASER PUMP. 

G. J. Fan, C. B. Smoyer, and J. Nunez (International Business 
Machines Corp. , Thomas J. Watson Research Center, Yorktown 
Heights , N. Y. ) . 

Applied Optics , vol. 3, Nov. 1964, p. 1277-1279- 

Description of a new efficient laser pump consisting of a tube 
and two axicons . The pumping system is said to be simple to fab- 
ricate and align. Its efficiency is first estimated using geometrical 
optics and is compared favorably with the well-known elliptical 
lamp. The experimental results presented are shown to be in good 
agreement with the theory. J.R. 


A65-1 0462 

SOVIET MASER RESEARCH. 

Edited by D. V. Skobel'tsyn (Academy of Sciences, Moscow, USSR). 
(Translation of Molekuliarnye Generatory, 1963.) 

New York, Consultants Bureau Enterprises, Inc. , 1964. 186 p. 

$27.50. 

CONTENTS: 

A THEORETICAL STUDY OF THE FREQUENCY STABILITY 
OF A MASER. A. N. Oraevskii, p. 1-55. 68 refs. [See A65- 

1046 3 01-16] 

CHARACTERISTICS OF MASERS (THE J a 3, K - 3 LINE OF 
N l4 H 3 . G. M. Strakhovskii and I. V. Cheremiskin, p. 56-87. 

74 refs. [See A65-10464 01-16] 

THEORY OF THE HYPERFINE STRUCTURE OF THE ROTA- 
TIONAL SPECTRA OF MOLECULES. K. K. Svidzinskii, p. 88-148. 
35 refs. [See A65-10465 01-24] 

THE ND 3 MASER. N. G. Basov, V. S. Zuev, and K. K. 
Svidzinskii, p. 149-167. 27 refs. [See A65-10466 01-16] 

BIBLIOGRAPHY OF PAPERS PUBLISHED BY MEMBERS OF 
THE OSCILLATION LABORATORY OF THE PHYSICS INSTITUTE, 
ACADEMY OF SCIENCES (FIAN), USSR, 1935-1961. A. A. Sakova 
(Academy of Sciences, Moscow, USSR), p. 168-186. 


A65-10463 

A THEORETICAL STUDY OF THE FREQUENCY STABILITY OF A 
MASER. 

A. N. Oraevskii. 

IN: SOVIET MASER RESEARCH. 

Edited by D. V. Skobel'tsyn. 

(Translation of Molekuliarnye Generatory, 1963.) 

New York, Consultants Bureau Enterprises , Inc., 1964, p. 1-55. 

68 refs. 

Mathematical treatment of a number of problems associated 
with the construction of time and frequency standards based on 
cesium and ammonia masers. Equations are given describing the 
monochromatic process and its relation to the locking of the maser 
to an external force. The effect of a waveguide system on the 
oscillations is considered. Factors influencing the oscillation fre- 
quency are analyzed, along with various methods for adjusting the 
frequency to that of a spectral line. Possibilities for the further 
increase of the frequency stability of masers are explored. A 
number of methods are proposed for obtaining slow molecules with 
an average speed much smaller than the thermal velocity at room 
temperature. W.M.R. 


A65-10464 

CHARACTERISTICS OF MASERS (THE J » 3, K = 3 LINE OF 
N 14 H 3 ). 

G. M. Strakhovskii and I. V. Cheremiskin. 

IN: SOVIET MASER RESEARCH. 

Edited by D. V. Skobel'tsyn. 

(Translation of Molekuliarnye Generatory, 1963.) 

New York, Consultants Bureau Enterprises , Inc., 1964, p. 56-87. 

74 refs. 

Experimental investigation of the dependence of the frequency 
and relative power of a maser (using the 3, 3 line of N^ 4 H^) on the 
characteristic frequency of the resonator, the voltage applied to the 
quadrupole°condenser (or to a ring -type selection system), and the 
ammonia pressure in the molecular beam Source. Also studied was 
the dependence of frequency and power of a maser with two opposed 
beams on the ammonia pressure in the source. Analysis of the 
characteristics has shown that the possible relative Stability of the 
single-beam maser is 10 _li over an appreciable time period. Experi- 
mentally this stability has been maintained for over 4 hr. W. M. R, 


A 65 -10465 

THEORY OF THE HYPERFINE STRUCTURE OF THE ROTATIONAL 
SPECTRA OF MOLECULES. 

K. K. Svidzinskii. 

IN: SOVIET MASER RESEARCH. 
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A65- 10466 


Edited by D. V. Skobel'tsyn. 

(Translation of Mulukuliarny e Generatory, 1963.) 

New York, Consultants Bureau Enterprises , Inc., 1964, p. 88-148. 
35 refs. 

Investigation ol the dependence of the hyperfine interaction 
energy on the rotational quantum numbers and nuclear spins of 
maser molecules. A summary of the apparatus of the theory is 
given, including the application of irreducible tensor operators and 
the Wigner 3nj symbols. An analysis is made of the symmetry 
properties of the molecular wave functions, and the matrix elements 
of various intramolecular field operators are calculated from the 
rotational wave functions. The theory is applied to the concrete 
case of calculating the hyperfine structure ol the inversion transition 
J 5 K s 6 in ND 3 . W. M. R. 


A65- 10466 

THE ND 3 MASER. 

N. G. Basov, V. S. Zuev, and K- K. Svidzinskii. 

IN: SOVIET MASER RESEARCH. 

Edited by D. V. Skobel'tsyn. 

(Translation of Molekuliarnye Generatory, 1963. ) 

New York, Consultants Bureau Enterprises, Inc., 1964, p. 149-167. 
27 refs. 

Investigation of the feasibility of employing heavy ammonia 
molecules in a maser. Such a maser has actually been constructed 
with a power output at 1656. 18 Me ( J = 6 , K = 6 line) of 10 watt. 
According to preliminary data, the absolute stability of the line is 
on the order of 10"9, Calculations of the hyperfine inversion 
spectrum of ND 3 are presented along with the results of studies of 
the working model. W.M.R. 


A65- 10484 - 

TIME-RESOLVED SPECTROSCOPY OF LASER-GENERATED 
MICROPLASMAS. 

E. Archbold, D. W. Harper, and T. P. Hughes (National Physical 
Laboratory, Light Div. . Teddington, Middx., England). 

British Journal of Applied Physics , vol. 15, Nov. 1964, p. 1321-1326 
13 refs. 

Time -resolved spectroscopic observations of the radiation 
emitted from the target area when the output from a 1-mw Q-switched 
ruby laser is focused on a solid surface. A small highly ionized 
plasma is formed near the target surface. During each pulse of 
laser light strong continuous emission occurs, extending well into 
the UV. Ge IV and Sn IV lines have been recorded; these appear 
only briefly. Less highly ionized atoms are more persistent; lines 
from neutral atoms are emitted for several microseconds after the 
laser pulse ends. It is shown that absorption of the laser beam by 
free -free transitions is an effective plasma-heating process above 
a critical take-off temperature which depends on the laser beam 
power density and frequency and on the ionization potential of the 
target material. (Author) W. M. R. 


AM- 10307 

UNIFIED CONSIDERATION OF WAVE AMPLIFICATION IN MOVING 
MEDIA. 

Toshimitsu Musha (Nippon Telegraph and Telephone Public Corp. , 
Electrical Communication Laboratory, Tokyo, Japan). 

Journal of Applied Physi cs, vol. 35, Nov. 1964, p. 3273-3279. 

24 refs. 

Proposal of a new type of amplifier, an inverse maser. By 
quantization of wave fields, quanta of negative energy are produced 
when the velocity of the moving medium exceeds the phase velocity 
of a wave in the moving medium. Wave-amplification phenomena 
caused by negative quanta are classified in four types, to each of 
which are related several kinds of known amplification phenomenon 
or instability. The traveling -wave tube, two-stream instability, 
ultrasonic wave amplification in a CdS crystal, roton excitation in 
superfluid helium, and beam-plasma instability are among the con- 
cepts thus classified. D. H. 


A65-1051 1 

GIANT PULSE LASER ACTION AND PULSE WIDTH NARROWING 
IN NEODYMIUM -DOPED BORATE GLASS. 

J. R. Sanford, J. H. Wenzel (General Electric Co. , Ithaca, N. Y. ), 
and G. J. Wolga (Cornell University, Ithaca, N. Y. ). 

Journal of Applied Physics, vol. 35, Nov. 1964, p. 3422 3423 

5 refs. 

Experimental data and observations of: (1) threshold energy vs 

output mirror reflectance in the giant pulse mode, (2) threshold 
energy vs output mirror reflectance in the pulsed mode, (3) giant 
pulse energy output vs energy input as a function of output mirror 
reflectance, and (4) giant pulse narrowing as a function of input 
energy. When the laser was driven well above threshold, the width 
of the giant pulse seemed to be independent of the prism switch 
rotation speed, which was varied from approximately 250 to 1000 cps. 
It is believed that the results (which are expressed in tabular form 
and are thought to show reasonable correlation with the analytical 
work of Wagner and Lengyel) indicate that the giant pulse width is 
determined by the mean photon lifetime in the optical resonator and 
the level of inversion. D. H. 


A65-1 0548 - 

A SIMPLIFIED METHOD FOR THE ANALYSIS OF SELF-CROSS-- 
RELAXATION MASERS. 

Huang Wu-Han and Lin Fu-Cheng (Academia Sinica, Institute of 
Electronics, Peking, Communist China). 

Physical Society, Proceedings, vol. 84, Nov. 1964, p. 643-659. 

8 refs. 

A simplified method of analyzing the effect of self-cross - 
relaxation on maser performance. The method is said to permit 
calculations to be made for any four -level system involving not 
more than triple c ross - relaxation processes. Some operative 
modes are indicated in which it is thought possible to improve 
performance. As illustrative examples, some typical design 
considerations and results are given for X-band and S-band ruby- 
cavity masers . (Author) D.H. 


A65-10593 * 

GAS LASER FOR THE VISIBLE AND THE INFRARED REGION 
[PLYNOV? MOLEKUlArnI GENERATOR SVETLA PRO VIDITEL- 
NOU A INFRA^ERVENOU OBLAST]. 

F. Petru , B. Popela, J. Krsek, M. Rubes, and Z. Vesela 
(Ceskoslovenska Akademie Ved, tfstav Pristrojove Techniky, 

Brno, Czechoslovakia). 

Jemna Mechanika a Optika, vol. 9, Sept. 1964, p. 269-275, 282. 

30 refs . In Czech. 

Description of the construction of He-Ne lasers yielding emis- 
sions of the visible line 0.6328 fj.m, and the infrared lines 1. 1523 
and a 3. 39 |im. The action of a laser system is described, and 
some application areas are considered. The solution of the indi- 
vidual system parts of two types of gas lasers, lasers having 
resonators 1265 and 800 mm in length, is discussed. The proper- 
ties of these lasers are noted, and experimental results are included. 

M. L. 


A65-10663 

THEORETICAL AND EXPERIMENTAL INVESTIGATION OF AIR 
BREAKDOWN UNDER THE ACTION OF A LASER BEAM [ETUDE 
EXPERIMENTALE ET THEORIQUE DU CLAQUAGE DE L 1 AIR 
SOUS L* ACTION D* UN FAISCEAU LASER]. 

Michel Berry, Yves Durand, Pierre Nelson, and Pierre Veyrie. 
Academie des Sciences (Paris), Comptes Rendus , vol. 259, no. 15, 
Oct. 12, 1964, p. 2401-2403. In French. 

Investigation of the existence of multiphotomc processes to 
account for the breakdown of air under the action of a ruby laser 
beam. It is stated that a few millimeters of air at atmospheric 
pressure are sufficient to absorb 80% of the energy of a focused 
beam of a released laser. A figure shows a very distinct threshold 
marking the appearance of air breakdown visible to the naked eye, 
and indicating the existence of a relation between air ionization and 
light absorption. M. M. 
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A65-11325 


A65- 10680 

APPLICATION OF THE LASER IN THE DETERMINATION OF 
INTERNAL STRESSES VARIABLE AS A FUNCTION OF TIME 
[SUR UNE APPLICATION DU LASER A LA DETERMINATION DES 
TENSIONS INTERIEURES VARIABLES EN FONCTION DU TEMPS]. 
Henri Haenggi and Walter Schumann (Ecole Polytechnique Federale, 
Zttrich, Switzerland). 

Academie des Sciences (Paris), Comptcs Rendus , vol. 259, no. 16, 
Oct. 19, 1964, p. 2599-2602. 8 refs . In French. 

Demonstration of the advantage of using in photoelasticity a 
laser, rather than an ordinary spectrum lamp, for the interfero- 
metric determination of internal stresses variable as a function of 
time. It is stated that, thanks to the fact that the laser is an intense 
and very monochromatic light source, it is possible to study rapidly 
varying stresses. M.M. 


A65-10902 * 

THE STABILITY OF SINUSOIDAL OSCILLATIONS OF A MASER 
[OB USTOICHIVOSTI SINUSOIDAL' NYKH KOLEBANH MOLEKU- 
LIARNOGO GENERATORA]. 

V. N. Lugovoi (Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, 
USSR). 

Radiofizika, vol. 7, no. 4, 1964, p. 792-796. 6 refs. In Russian. 

Derivation of expressions for determining the regions of stabil- 
ity and instability of sinusoidal oscillations of a maser for the case 
in which the frequency of the emission line does not coincide with 
the natural frequency of the resonator. J.R. 


A65-11027 # 

THE SPECTRUM OF A RUBY LASER WITH EXTERNAL SPHERICAL 
MIRRORS [SPEKTR OPTICHESKOGO GENERATORA NA RUBINE S 
VNESHNIMI S F ERICHES KIMI ZERKALAMI]. 

V. K. Koniukhov, L. A. Kulevskii, A. M. Prokhorov, and A. K. 
Sokolov (Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, 

USSR). 

Akademiia Nauk SSSR, Doklady , vol. 158, Oct. 11, 1964, p. 824-826 
12 refs. In Russian. 

Investigation, by means of a Fabry -Perot interferometer, of 
the emission spectrum of a ruby laser with external spherical 
mirrors operating in the regime of nondamping intensity fluctuations 
and under quasi -steady conditions of generation. It is shown that, 
unlike a ruby laser with plane mirrors generating simultaneously 
several spectral components with frequencies varying chaotically 
with time, within the spectral interval ~ 1 cm"*, the spectrum of 
the ruby laser with external spherical mirrors consists of a single 
component with a width of no more than 0.1 cm -1 . J.R. 


A65-11089 

TIME -RESOLVING INFRARED POLARIZATION ANALYZER FOR 
THE 2- TO 4-p. RANGE. 

John P. Craig, Robert F. Gribble, and Arwin A. Dougal (Texas, 
University, Dept, of Electrical Engineering, Austin, Tex.). 

Review of Scientific Instruments , vol. 35, Nov. 1964, p. 1501-1503. 

5 refs. 

USAF-NSF-supported research. 

Report of the increased efficiency of a time -re solving infrared 
polarization analyzer using maser infrared radiation. With a He-Ne 
maser at 3.39 H, angular resolution of approximately 1/2° for polar- 
ization oscillations as high as 1 Me are obtained for a 1/2-mw emis- 
sion. Air-germanium interfaces, uncooled InAs photovoltaic de- 
tectors, and 10-Mc -bandwidth preamplifiers are employed in the 
instrument. It is concluded that the analyzer makes possible the 
quantitative space -and -time resolved measurement of the Faraday 
rotation of a polarized maser beam propagated through a transient, 
dense, high- temperature deuterium plasma in an intense magnetic 
field. M.L. 


A 65* 11099 

XENON FLASH LAMP FOR LASER PUMPING IN LIQUID NITROGEN. 
J.W. Tucker and J.N. Bradford (U.S. Naval Research Laboratory, 
Washington, D.C.). 

Review of Scientific Instruments , vol. 35, Nov. 1964, p. 1615, 1616. 


Discussion of the use of argon-xenon flashlamps cooled to the 
temperature of liquid nitrogen for laser pumping. It is found that 
the difficulty arising because xenon is solid at this temperature is 
overcome by using an argon-xenon mixture. The partial pressures 
that are used at room temperature are 100 torr argon and 600 torr 
xenon and at 77°K are 100 torr argon and 3 x 10“ 3 torr xenon. 
Performance of the lamp is compared with a similar xenon flashlamp 
operated at room temperature and is found to be substantially the 
same with respect to emission and spectral distribution. It is con- 
cluded that xenon lamps may be operated in liquid nitrogen if some 
argon is added to the xenon. M.L. 


A65-1 1116 * 

PROPOSAL FOR SEMICONDUCTOR LASER WITH WIDE -GAP 
EMITTERS. 

T. Peceny (Research Institute of Radiocommunications, Prague, 
Czechos lovakia). 

Phyaica Status Solidi, vol. 6, no. 3, 1964, p. 651-664. 17 refs. 

Estimate of the concentration of injected carriers necessary 
for inversion in p-type GaAs using the known band structure. It is 
shown that an N-p-P structure with two wide -gap emitters (N and P) 
can improve the injection efficiency to such an extent that almost 
all the current flowing through the laser results in recombination 
in the inverted region. A system is proposed which, besides 
employing N-p-P structure, uses semi-insulating GaAs to reduce 
the junction area. (Author) W. M. R. 


A65-1 1316 

INTERFERENCE FRINGES IN LASER SYSTEMS. 

C. L. Rudder and D. A, Hayler (Douglas Aircraft Co. , Inc. , 

Missile and Space Systems Div. , Advance Space Technology, 
Electronics Branch, Santa Monica, Calif. L 

IN: NATIONAL ELECTRONICS CONFERENCE, 20TH, CHICAGO, 

ILL. , OCTOBER 19-21, 1964, PROCEEDINGS. VOLUME 20. 

Chicago, National Electronics Conference, Inc. , 1964, p. 2-7, 7 

refs. 

Research supported by Douglas Aircraft Co. , Inc. 

Mathematical description of the rings formed by various lens 
configurations, including the spherical laser mirror, and presenta- 
tion of experimental data obtained with He-Ne CW laser. The ef- 
fects of this phenomenon on several systems are discussed. A 
theoretical model involving double ray interference is established 
and compared with observation. The conditions under which this 
phenomenon can be observed, namely, a laser source incident on at 
least one approximately axially aligned curved optical surface, are 
presented. The harmful effects of this phenomenon on various laser 
systems, such as communication and plasma diagnostics, are dis- 
cussed. It is concluded that, with proper precautions, any deleterious 
effects of these rings can be sufficiently reduced so as to be in- 
significant. M.M. 


A65-11324 

INTERACTION OF HIGH POWER LASER RADIATION WITH AB- 
SORBING SURFACES. 

John F. Ready (Honeywell, Inc.', Research Center, Hopkins, Minn.). 
IN: NATIONAL ELECTRONICS CONFERENCE, 20TH, CHICAGO, 

ILL. , OCTOBER 19-21, 1964, PROCEEDINGS. VOLUME 20. 

Chicago, National Electronics Conference, Inc. , 1964, p. 67-71. 

6 refs. 

Presentation of methods for calculating the effects produced 
when a laser pulse of a given shape and power density is absorbed 
at an opaque surface. The temperature rise and the depth of the 
vaporized hole can be estimated by these methods. It is stated 
that there is good agreement between these results and experimental 
data from electron emission, from direct measurement of hole 
depth, and from photographs of the vaporized plume. A table shows 
the depth of metals vaporized by different laser pulses. 

(Author) M.M. 
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A65-11325 

AN OPTICAL STUDY OF PERFORMANCE LIMITATIONS OF 
PLASMA LASERS. 


A65-11334 


Sol Aisenberg (Space Sciences, Inc. , Waltham, Mass. ). 

IN: NATIONAL ELECTRONICS CONFERENCE, 20TH, CHICAGO, 
ILL. , OCTOBER 19-21, 1964, PROCEEDINGS. VOLUME 20. 
Chicago, National Electronics Conference, Inc. , 1964, p. 72-77. 

17 refs. 

Measurement of the single pass gain of the 6328-A red laser 
line in He-Ne plasmas, as a function of partial pressures and of 
tube current. The reduction of gain was studied for various partial 
pressures for additions of argon, xenon, and krypton. It is stated 
that single pass absorption measurements for 6328 k in neon at 
higher currents and pressures indicated that the lower laser level 
population increased faster than a linear function of current. The 
variation of fluorescent radiation from the upper laser level for 
a He-Ne plasma suggested that the helium metastable level was 
depopulated by electron quenching. The dependence of electron 
temperature upon tube radius and pressure was shown to be through 
ambipolar diffusion. Cumulative processes in plasmas were shown 
to be important, both for excitation and for ionization. A number of 
possible methods for increasing temperature (or energy) in plasmas 
are discussed. (Author) M. M , 


A65-11334 

HIGH SPEED COUNTING FOR LASER RANGING TO ONE FOOT 
RESOLUTION. 

G. Jansen, J. V. O'Hern, and H. R, Schindler (General Electric 
Co. , Command Systems Div. , Electronics Laboratory, Syracuse, 

N. Y. ). 

IN: NATIONAL ELECTRONICS CONFERENCE, 20TH, CHICAGO, 
ILL. , OCTOBER 19-21, 1964, PROCEEDINGS. VOLUME 20. 

Chicago, National Electronics Conference, Inc. , 1964, p. 257-262, 
Research supported by General Electric Co. 

Description of an electronic system for precise t ime- interval 
measurements. It was developed for a portable laser range finder 
to measure distances up to ten miles with a resolution of 1 ft. The 
results of approximately 50 measurements of the differences between 
theodolite and range-finder measurements show that the RMS error 
of the range finder is on the order of 1 ft. The Vernier approach to 
time-interval measurements is shown to be capable of measuring 
such intervals with high accuracy and simple means. The approach 
is said to be adaptable to systems with even higher time resolution, 
on the order of a fraction of a nanosec. Also, extension to measure- 
ments of extremely long time intervals is possible. It is noted that, 
if, in that case, the absolute error should remain in the nanosec 
region, a double Vernier system can be designed, measuring the 
phase to a reference clock at the start and at the end of the interval. 

M. M. 


A65-1 1 362 

A LASER SYSTEM FOR WELDING AND MACHINING AEROSPACE 
METALS. 

Robert A. Kaplan {TRG, Inc,, Melville, N. Y. ). 

IN: NATIONAL ELECTRONICS CONFERENCE, 20TH, CHICAGO, 
ILL. , OCTOBER 19-21, 1964, PROCEEDINGS. VOLUME 20. 
Chicago, National Electronics Conference, Inc. , 1964, p. 929-933. 
Contract No. AF *3(6571-8799. 

Review of the physical principles involved in energy transfer 
from a laser beam, and description of the principal laser-beam 
requirements and of the TRG laser system, with the emphasis on 
control techniques. Experimental results using the laser welding 
system are presented. The advantage of lasei^beam processes is 
stated to be the extremely high energy densities and the precise 
control of the beam size and shape which are available. Because 
of these advantages, it appears that laser-beam processes will 
find considerable application in specialized machining and welding 
operations, involving either extremely high melting-temperature 
materials, or very small and critical dimensions. M. M. 


A65-11451 * 

MEASUREMENT OF FREE AIR STREAM AIR DENSITY BY MEANS 
OF A LASER BEAM. 

Arnold Nudell and Lee Benson (Litton Systems, Inc. , Woodland 
Hills, Calif. ). 


IN: INTERNATIONAL SPACE ELECTRONICS SYMPOSIUM, LAS 
VEGAS, NEV. , OCTOBER 6-9, 1964, RECORD. 

New York, Institute of Electrical and Electronics Engineers, Space 
Electronics and Telemetry Group, 1964, p. 2-e-l to 2-e-7. 6 refs. 

Discussion of a system that eliminates the difficulties encoun- 
tered when the pilot of a re-entry craft uses conventional systems 
for measuring the free-stream density in the atmosphere. The sys- 
tem employs a light-backscatter ing principle based on Rayleigh 
scattering theory. This laser backscattering principle can be ap- 
plied to craft at altitudes approaching the free molecular regime 
(up to one million feet). The theory, instrumentation, procedure, 
and experimental verification of the system are described. V. Z. 


A 65- 11540 # 

ACHIEVEMENTS AND POSSIBILITIES OF LASER TECHNIQUE - 
A SURVEY [DOSTIZHENIIA I VOZMOZHNOSTI TEKHNIKI 
LAZEROV - OBZOR]. 

S. A. Ziul'ko. 

Radiotekhn ika, vol. 19, Oct. 1964, p. 3-8. 5 refs. In Russian. 

A review of the latest progress in laser technique emphasizing 
the monochromaticity and the coherence of emission in time and 
space as the remarkable properties of lasers which produce energy 
flows of extremely high density. More important fields of applica- 
tion of lasers are specified as: (a) highest-precision measuring 

technique allowing finest physical experimentation exemplified by 
the Michelson-Morley classical light speed measurement and the 
Sagnac's discovery of the Earth's absolute motion, and (b) com- 
munications and space telemetering. Various types of laser are 
described. v 7 


A65-1 1708 

CONTINUOUS-WAVE LASER ACTION ON VIBRATIONAL-ROTA- 
TIONAL TRANSITIONS OF CO2. 

C. K. N. Patel (Bell Telephone Laboratories, Inc., Murray Hill 
N. J. ). 

Physical Review, 2nd Series , vol. 136, Nov. 30, 1964, p A1187 - 
A1193 . 16 refs. 

Observation of cw laser action obtained on a number of rota- 
tional transitions of the £ u + - £ g + vibrational band of CC>2 around 
10.4 and 9.4ti. The laser wavelengths are identified as the P- 
branch rotational transitions from P(I2) to P(38) for the 00°1-10°0 
band and from P(22) to P(34) for the 00°1-02°0 band. Strongest 
laser transition occurs at 10.6324^ (vacuum). A cw power output 
of about 1 mw has been measured. All these laser transitions can 
also be made to oscillate under pulsed discharge conditions with a 
small increase in the peak laser power output. No R-branch transi- 
tions have been seen to oscillate either under cw or pulsed discharge 
conditions. It is stated that the wavelength measurements are in 
reasonable agreement with earlier measurement of the bands in 
absorption, but there are slight differences. These are ascribed 
to possible pressure -dependent frequency-shift effects. A study 
has been made of the time dependence of the laser output under 
pulsed excitation, and some conclusions about possible excitation 
processes are given. Theoretical interpretation given earlier for 
laser action on vibrational -rotational transitions is discussed in a 
generalized form. The theory is applicable to both the linear 
polyatomic molecules and the diatomic molecules. (Author) M. M. 


A65-11709 

HANLE EFFECT IN THE HE-NE LASER. 

W. Culshaw and J. Kannelaud (Lockheed* Air craft Corp. , Lockheed 
Missiles and Space Co., Research Laboratories, Palo Alto, Calif.). 
Physical Review, 2nd Series, vol. 136, Nov. 30, 1964, 
p. A1209-A1221. 14 refs . 

Research supported by the Lockheed Independent Research Program. 

Consideration of the effect of small magnetic fields on the 
degenerate levels of the 1.153-^ He-Ne laser transition, in the region 
where the transitions overlap and coherence is imparted by the ex- 
citation and induced -emission processes. Perturbation equations 
for the phenomena are solved by a small -signal approximation, and 
the probability amplitudes summed coherently to give the resultant 
intensity and polarization changes. It is stated that, for a sym- 
metrical disposition of the laser frequency with respect to the Zeeman 
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A65-1 2084 


transitions, the polarization remains linear until the states separate 
beyond the natural linewidth, but rotates with increasing magnetic 
field. Rotations around 45° are indicated for axial and transverse 
magnetic fields less than one gauss. With the laser frequency 
asymmetric with respect to the transitions, elliptical polarization 
occurs. Investigations on a short planar laser show that such a 
rotation does take place when small axial magnetic fields are applied, 
and that the polarization remains linear. Some variation with the 
rf level of excitation is encountered, and there are similar effects 
at a higher value of dc magnetic field. Studies with sawtooth and 
ac magnetic fields show the modulation and harmonics which result 
when the periodic rotation is passed through an analyzer. 

(Author) M. M. 


A65-1 1794 

ELECTRON TEMPERATURE IN A LASER -HEATED PLASMA. 

E. Archbold and T. P. Hughes (National Physical Laboratory, 

Light Div. , Teddington, Middx. , England). 

Nature, vol. 204, Nov. 14, 1964, p. 670. 6 refs. 

Experimental investigation of plasma generation using a Q- 
switched neodymium glass laser. An estimate of the electron 
temperature attained in a carbon plasma is given. A number of 
assumptions is made, in particular that of a Maxwellian distribu- 
tion of electron velocities. The expression given by Kaufman and 
Williams for the specific intensity, I, divided by the product of 
the number of densities of electrons, n e , and of quadruply ionized 
carbon atoms in the ground state, nj, has been evaluated for the 
observed CV transition 2s^Sp2p^P^ at 2270-91 A, and is plotted as 
a function of the electron temperature, T g . It is stated that, taking 
into account geometrical considerations, the observed blackening 
of the spectrographic plate indicates that the specific intensity of 
this CV line was at least 3 x 10^ erg cm"-* sec'l An extreme 
upper limit of 10^1 cm" 3 for n^ is obtained from the volume and 
density of the graphite removed from the target by the laser pulse, 
and the volume of luminous plasma emitting CV light. M. M. 


A6S-11933 * 

THE RUBY OPTICAL MASER. 

Chih-Chiarig Wang. 

Acta Physica Sinica, vol. 20, Jan. 1964, p. 63-71. 16 refs. 

In Chinese. 

Discussion of the properties of the resonant cavity, the oper- 
ating conditions, and the radiation output of optical pumping lasers. 
Factors affecting the operation and the resultant emission are 
analyzed in detail. Standards for evaluating the resonant cavity 
and the active medium are described. Cavity constructions are 
proposed for limiting the resonance to one or a few modes. Such 
limitations are seen to permit increases of several orders of mag- 
nitude in the photon degeneracy or brightness per frequency unit. 
Experiments on a laboratory maser are described. Interpretations 
of the observed angular distribution of the emitted light are pre- 
sented that are believed to clarify other previously published ex- 
perimental results. (Author) W. M. R. 


A65- 12035 # 

INCREASED METEOROLOGICAL TARGET DETECTION BY X- 
BAND RADAR SET AN/MPS-34 USING MASER PREAMPLIFIER. 
Raymond L. Robbiani (U.S. Army, Electronics Command, 
Electronics Research and Development Laboratories, Fort 
Monmouth, N.J.). 

IN: WORLD CONFERENCE ON RADIO METEOROLOGY, INCOR- 
PORATING THE ELEVENTH WEATHER RADAR CONFERENCE, 
BOULDER, COLO., SEPTEMBER 14-18, 1964. 

Conference sponsored by the Inter -Union Committee on Radio- 
Meteorology (International Scientific Radio Union /URSI/, and the 
International Union of Geodesy and Geophysics /UGGlY), American 
Meteorological Society, Central Radio Propagation Laboratory, 
National Bureau of Standards, and U.S. Weather Bureau. 

Boston, American Meteorological Society, 1964, p. 310-315. 


Description of the use of an X-band maser preamplifier to 
increase the sensitivity of an AN/MPS-34 weather radar. The 
sensitivity and noise figure for the radar with and without the maser 
are compared. Preliminary observations to determine improve- 
ments in storm detectability with the maser are described. Radar 
sensitivity is improved by at least 12. 5 db, and corresponding 
increases in detectability are found. P.K. 


A65-12051 # 

METEOROLOGICAL OBSERVATIONS WITH LIDAR. 

Myron G. H. Ligda (Stanford Research Institute, Menlo Park, 
Calif.). 

IN: WORLD CONFERENCE ON RADIO METEOROLOGY, INCOR- 
PORATING THE ELEVENTH WEATHER RADAR CONFERENCE, 
BOULDER, COLO. , SEPTEMBER 14-18, 1964. 

Conference sponsored by the Inter-Union Committee on Radio- 
Meteorology (International Scientific Radio Union /URSI/, and the 
International Union of Geodesy and Geophysics /UGGI/), American 
Meteorological Society, Central Radio Propagation Laboratory, 
National Bureau of Standards, and U.S. Weather Bureau. 

Boston, American Meteorological Society, 1964, p. 482-489. 

17 refs. 

Research supported by the Stanford Research Institute, Lear 
Siegler, Inc. , and Navy. 

Description of an experimental lidar (light -detecting and 
ranging) device employing a ruby laser for meteorological observa- 
tions. Atmospheric attenuation, scattering, and interference 
phenomena affecting the use of lidars for weather observations are 
discussed. Instrumental considerations for a lidar transmitter 
and receiver are reviewed. Possible applications of pulsed lidars 
are described, and include cloud observations, cloud development 
and composition studies, visibility determinations, and observations 
of small-scale atmospheric motions. Some typical observations 
obtained with a ruby lidar are presented. P.K. 


A65-12052 # 

THE USE OF COHERENT LIGHT IN GATHERING SIGNIFICANT 
METEOROLOGICAL DATA. 

Richard H. McFarland (Ohio University, Athens, Ohio). 

IN: WORLD CONFERENCE ON RADIO METEOROLOGY, INCOR- 
PORATING THE ELEVENTH WEATHER RADAR CONFERENCE, 
BOULDER, COLO., SEPTEMBER 14-18, 1964. 

Conference sponsored by the Inter-Union Committee on Radio- 
Meteorology (International Scientific Radio Union /URSI/ , and the 
International Union of Geodesy and Geophysics /UGGI/), American 
Meteorological Society, Central Radio Propagation Laboratory, 
National Bureau of Standards, and U.S. Weather Bureau. 

Boston, American Meteorological Society, 1964, p. 494-497. 

19 refs. 

Brief review of possible uses of lasers in meteorological 
investigations. Applications discussed include the measurement of 
relative humidity and the determination of particle content over a 
given path, and the optical radar mapping of eddy profiles. P.K. 


A65-120S4 * 

ON THE RADIATION OF MOLECULES IN A DETUNED CAVITY 
AND THE PHENOMENA OF DOUBLE -CAVITY MASERS. 

Tie-Cheng Li and Li-Zhi Fang. 

Acta Physica Si nica, vol. 20, Aug. 1964, p. 753-760. 9 refs. 

In Chinese. 

Investigation, by a rigorous method of quantum mechanics, of 
the radiation behavior of the molecules in a detuned cavity. The 
experimental finding of Higa, that, when the detuning of the first 
cavity reaches a critical value, the second cavity suddenly breaks 
out into oscillations at the center frequency of the molecules, is 
interpreted. A formula is obtained for the critical detuning which 
leads to the sudden oscillation. The experimental curves obtained 
by Strakhov skii and Tatrenkov about the dependence of the radiation 
power of the molecules in the second cavity on frequency detuning 
are qualitatively interpreted. (Author) M. M. 
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A65-12091 

LASER INTERFEROMETER. 

Fred H. London (Gutler -Hammer f Inc. , Airborne Instruments 
Laboratory Div., Deer Park, N.Y.). 

Instruments and Control Systems , vol. 37, Nov. 1964, p. 87-89. 

Description of the Absolute Interferometric Laser (AIL) cali- 
brator, which makes possible laboratory length -measuring accuracy 
in an industrial environment. The device is a double -beam type of 
interferometer which will operate over a distance of 100 in. The 
accuracy is 0.00003" or 0.00001" per foot, whichever is larger. 

A gas laser source and its related optics and photodetectors are 
rigidly connected, and the unit is mounted to the frame of the 
machine to be checked out. The interference fringes generated by 
moving a reflector mounted on the moving portion of this machine 
are detected by photosensitive devices and counted by a high-speed 
forward -backward digital counter, and the fringe count is converted 
into inches. Problems encountered in developing the device are 
discussed. F.R.L. 


A65-12176 

PUMP ENERGY ABSORPTION IN A RUBY ROD. 

G. Lampis, C. A. Sacchi, and O. Svelto (Milano, Politecnico, 
Istituto di Fisica, Milan, Italy). 

Applied Optica , vol. 3, Dec. 1964, p. 1467-1470, 11 refs. 

Research supported by the Italian National Research Council. 

Experimental measurement of the radial distribution of the 
pump energy absorbed within a ruby rod when pumped by a helical 
flashtube. The measurement is performed by taking near -field 
pictures of the emission pattern of the red fluorescence of the ruby. 
The emission pattern in this case is a visual reproduction of the 
energy absorbed at each point of the rod. The three cases con- 
sidered are: (1) ruby rod in air, (2) ruby rod covered by a cylin- 

drical sheath of water, and (3) ruby rod covered by a cylindrical 
sheath of benzyl benzoate. The influence of the ground -state de- 
population (due to the pumping) on the radial distribution is also 
studied. Experimental curves for the energy density are compared 
with theoretical curves obtained from the theory developed in a 
previous paper. The agreement is thought to be reasonably good 
since the theoretical curves did not differ from the experimental 
ones by more than 20%. (Author) D.H. 


A65-12177 

A SCANNING SPHERICAL MIRROR INTERFEROMETER FOR 
SPECTRAL ANALYSIS OF LASER RADIATION. 

R. L. Fork, D. R. Herriott, and H. Kogelnik (Bell Telephone 
Laboratories, Inc., Murray Hill, N. J. ). 

Applied Optics , vol. 3, Dec. 1964, p. 1471-1484. 26 refs. 

Results of a theoretical and experimental investigation of a 
scanning spherical mirror interferometer (SSMI) designed specifi- 
cally for laser - radiation analysis. It is shown that the high degree 
of spatial coherence and monochromaticity of laser radiation makes 
it possible to excite individual interferometer modes selectively. 

A theory of single -mode excitation is presented, and a specific 
example is treated. The mechanical construction of the SSMI and 
the dynamics of the scanning system are described. The capability 
of the instrument for observation of laser mode separation, am- 
plitudes, and frequency shifts is illustrated by specific experiments. 
It is shown that the instrument can easily be used in both the visible 
and the IR. Results of simultaneous observations of beats between 
laser modes with an RF spectrum analyzer and of the laser optical 
field with the scanning interferometer are given, and it is shown 
that the combined system, in certain cases, will permit determina- 
tion of the relative phases of the laser modes. Experiments illus- 
trating the use of the scanning interferometer for observation of 
mode competition and the effects of magnetic fields on laser output 
are recounted, as is also the operation of an active scanning inter- 
ferometer with which resolving powers of 2. 5 x 10^ and finenesses 
of 1040 were obtained. Effects of coupling between laser and inter- 
ferometer are shown, and a polarization isolator for decoupling is 
described. (Author) D.H. 


A65-1217S 

MODES OF OPTICAL MASER CAVITIES WITH ROOF-TOP AND 
CORNER -CUBE REFLECTORS. 

David L. Bobroff (Raytheon Co., Research Div., Waltham, Mass.). 
Applied Optics , vol. 3, Dec. 1964, p. 1485-1487. 

Description of some of the unique properties of Fabry-Ferot 
cavities formed with roof-top and corner -cube reflectors including 
comparisons with cavities formed with plane -parallel reflectors. 
Only simple geometrical and analytical considerations are used. 

It is concluded that a cavity with a plane mirror has only standing 
waves; that a cavity formed from two corner cubes or a corner cube 
and a roof top has, in general, only traveling waves; and that a 
cavity formed from two roof tops always has standing waves and, 
for proper orientations of the roof tops, also has traveling waves. 
The results are said to have application in laser system design. 

D.H. 


A65-12179 

INTERFEROMETRIC MEASUREMENTS OF RAPID PHASE 
CHANGES IN THE VISIBLE AND NEAR INFRARED USING A LASER 
LIGHT SOURCE, 

Rudolf G. Buser and Johann J, Kainz (U.S. Army, Electronics 
Command, Electronics Research and Development Laboratory, 

Fort Monmouth, N. J. ). 

Applied Optic 8 , vol. 3, Dec. 1964, p. 1495-1499. 10 refs. 

Determination of electron densities and other parameters in a 
plasma by means of Michelson interferometric measurements using 
a He-Ne laser beam to penetrate the plasma. It is expected that 
the Michelson interferometer - working in the IR or visible - will 
provide a powerful diagnostic tool for the determination of charac- 
teristic plasma properties with excellent spatial resolution and 
(in comparison to Fabry-Perot systems) somewhat relaxed require- 
ments for the quality of the windows of the plasma vessel. There 
is said to be sufficient energy available to use photomultiplier or 
streak-camera detection and to overcome the background radiation 
of the plasma if the proper filters are used. D.H. 


A65-121S1 

ON THE POSSIBILITY OF USING CONICAL REFRACTION 
PHENOMENA FOR LASER BEAM STEERING. 

Robert P. Burns (USAF, Systems Command, Research and 
Technology Div. , Electromagnetics Laboratory, Rome Air 
Development Center, Electro -Optic s Section, Griffiss AFB, N. Y. ). 
Applied Optics , vol. 3, Dec. 1964, p. 1505, 1506. 

Theoretical investigation of a technique of steering a linearly 
polarized laser beam by changing the orientation of the beam polar- 
ization with an electro-optic crystal and positioning the beam ac- 
cording to the polarization by means of a biaxial crystal. A quarter- 
wave plate is used between the electro-optic crystal and the biaxial 
crystal to correct for the elliptical polarization resulting from 
transmission through the electro-optic crystal. This recreates the 
linearly polarized light which impinges on the biaxial crystal. 
Equations governing the polarization control are presented, and scan 
angle and resolution are discussed. It is suggested that the circular 
scan produced can be converted to a linear deflection by means of 
cylindrical lenses or fiber optics. An experimental program has 
reportedly been initiated to verify these theoretical expectations. 

D.H. 


A65-122I2 # 

LUMINESCENCE PRODUCED BY THE ACTION OF A RUBY LASER 
BEAM IN SODIUM URANYL ACETATE CRYSTALS [SVITINNIA, 
SHCHO VINIKAE PID DIEIU PUCHKA RUBINOVOGO LAZERA NA 
KRISTALI NATRUURANILATSETATU]. 

M. S. Brodin, V. M. Vatul'ov, and S. V. Zakrevs 1 kii (Akademiia 
Nauk Ukraine 1 koi RSR, Kiev, Ukrainian SSR). 

Ukraine 1 kii Fizichnii Zhurnal, vol. 9. Oct. 1964, p. 1150, 1151. 6 refs 
In Ukrainian. 
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Investigation of a spectrum generated by the action of a focused 
ruby laser beam in single crystals and crystalline powder of sodium 
uranyl acetate. Two types of spectrum, a band -type spectrum and 
a structureless spectrum, are revealed. The spectra are described 
and diagrammed. V. Z. 


A65-1 2288 * 

USE OF LASERS IN PLASMA DIAGNOSTICS [ISPOL ' ZOVANIE 
OPTICHESKOGO KVANTOVOGO GENERATOR A DLIA DIAGNOSTIKI 
PLAZMY]. 

A. N. Zaidel', G. M. Malyshev, and G. V. Ostrovskaia. 

IN: PLASMA DIAGNOSTICS - COLLECTION OF ARTICLES [DIAG- 
NOSTIC PLAZMY - SBORNIK STATEI]. 

Edited by B. P. Konstantinov. 

Moscow, Gosatomizdat, 1963, p. 31-35. 6 refs. In Russian. 

Determination of the region of applicability of a method 
proposed by Wessel, Tothenberg, Zendle, and Hughes for measuring 
both the electron concentration and electron distribution function 
with respect to velocity by scattering light from a ruby laser on 
free plasma electrons. Expressions are derived for computing the 
maximum and the minimum electron concentrations for laser 
radiation energies ranging from 0.5 to 500 joules (10^ to 106 watt). 

A diagram is presented, illustrating that the region of electron 
concentrations and temperatures in which the method is applicable 
becomes wider as the laser energy and power increase. J.R. 


A65-122S9 # 

POSSIBILITY OF USING LASERS IN PLASMA DIAGNOSTICS [O 
VOZMOZHNOSTI PRIMENENIIA LAZEROV DLIA DIAGNOSTIKI 
PLAZMY]. 

V. V. Korobkin. 

IN: PLASMA DIAGNOSTICS - COLLECTION OF ARTICLES [DIAG- 
NOSTIKA PLAZMY - SBORNIK STATEI]. 

Edited by B. P. Konstantinov. 

Moscow, Gosatomizdat, 1963, p. 36-41. 10 refs. In Russian. 

Discussion of the possibility of using lasers for determining 
electron concentrations and temperatures in plasmas. One of the 
methods considered utilizes continuous gaseous lasers as energy 
sources in plasma investigations by interferometers (Fabry-Perot). 
Formulas are derived for determining the maximum electron 
concentration which can be measured by this technique. Another 
method which also utilizes continuous gaseous lasers for determining 
the electron concentration, is briefly described. In this case, the 
plasma being investigated is introduced into the laser resonator. 
Variations in the electron concentrations cause changes in the 
refractive index of the plasma and, consequently, in the optical 
length of the laser resonator. In addition to these two interference 
methods, the use of lasers for determining plasma parameters from 
the Thomson scatterine of light is also illustrated. In this technique, 
the electron temperature is determined directly by measuring the 
line halfwidth of the scattered light, and the electron concentration 
by measuring the absolute intensity of the scattered light. Some of 
the problems associated with the signal-to-noise ratio are discussed. 

J.R. 


A65-12351 

LASERS AND THEIR APPLICATIONS; CONFERENCE. LONDON. 
ENGLAND. SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964. 103 p. 

$5.60. 

CONTENTS: 

USE OF A C. W. GAS LASER FOR VERY LONG DISTANCE 
MEASUREMENTS. A. H. Cook (National Physical Laboratory. 
Teddington, Middx. , England), p. 1-1 to 1-3. [See A65-12352 03-16 


SPECTROSCOPIC INVESTIGATIONS OF GALLIUM ARSENIDE 
INJECTION LASERS. W. Taylor (International Telephone and 
Telegraph Corp. , Harlow, Essex, England), p. 2-1, 2-2. [See 
A65-12353 03-16] 

ELECTRO-OPTIC MODULATION AT MICROWAVE FREQUEN- 
CIES. A. F. Harvey (Ministry of Aviation, Royal Radar Establish- 
ment, Malvern, Worcs. , England), p. 3-1 to 3-5. 22 refs. [See 

A65-12354 03-26] 

A FRINGE -COUNTING INTERFEROMETER SYSTEM EM- 
PLOYING A LASER FOR PRECISION LENGTH MEASUREMENTS. 

W. R. C. Rowley (National Physical Laboratory, Teddington, 

Middx. , England), p. 4-1 to 4-3. [See A65-12355 03-16] 

VAPORIZATION BY LASER BEAMS. T. P. Hughes (National 
Physical Laboratory, Teddington, Middx. , England), p. 5-1, 5-2. 

5 refs. [See A65-12356 03-16] 

GLASS LASERS. D. W. Harper (National Physical Laboratory, 
Teddington, Middx. , England), p. 6-1, 6-2. [See A65-12357 03-16] 
THE GENERATION OF MICROWAVE RADIATION IN A 
LASER-PUMPED RUBY. A. J. Alcock and R. Williamson (Oxford, 
University, Oxford, England), p. 7-1, 7-2. [See A65-12358 03-16] 
OPTICAL RANGEFINDER USING A SEMICONDUCTOR LASER. 

K. Grant (Elliott Space and Weapons Research Laboratory, 

Frimley, England), p. 8-1, 8-2. 

RECENT ADVANCES IN THE STIMULATED RAMAN EFFECT. 

E. L. Thomas (Ministry of Aviation, Signals Research and Develop- 
ment Establishment, Christchurch, Hants. , England), p. 9-1, 9-2. 

17 refs. [See A65-12359 03-24] 

THE P-N JUNCTION AS AN OPTICAL DEMODULATOR. C. H. 

H. Carmichael (Ministry of Aviation, Signals Research and 
Development Establishment, Christchurch, Hants., England), 
p. 10-1, 10-2. [See A65-12360 03-26] 

THE APPLICATION OF PULSED GAS LASERS TO THE 
WELDING AND MACHINING OF MICROCIRCUIT COMPONENTS. 

Neil Forbes (Ferranti, Ltd., Edinburgh, Scotland), p. 11-1, 11-2. 

THE EFFECT OF BIREFRINGENCE ON SECOND HARMONIC 
GENERATION IN THICK CRYSTALS. R. C. Smith, D. D. Bha- 
walkar, W. A. Gambling, and L. S. Watkins (Southampton, 

University, Southampton, England), p. 12-1, 12-2. 

MODULATION OF A D. C. DISCHARGE LASER USING THE 
ZEEMAN EFFECT. W. J. Smedmor (British Scientific Instruments 
Research Association, London, England) and P. A. Lindsay (London, 
University, London, England), p. 13-1. 

THE PRACTICAL PERFORMANCE OF SOME OPTICAL 
COMMUNICATION LINKS. G. Waters and M. Dore (Ministry of 
Aviation, London, England), p. 14-1, 14-2. [See A65-12361 03-07] 
FIBRE OPTICS - LIGHT GUIDES AND LASERS. W. B. Allan 
(Barr and Stroud, Ltd., Glasgow, Scotland), p. 15-1, 15-2. [See 
A6 5 -12362 03-26] 

CONSIDERATIONS AFFECTING THE DESIGN OF SHORT 
RANGE SINGLE PULSE RUBY LASER RANGEFINDERS. J. C. 

Moden (Ministry of Defence, Fighting Vehicles Research and 
Development Establishment, Chertsey, Surrey, England), p. 16-1, 
16-2. [See A65-12363 03-16] 

USE OF A GALLIUM ARSENIDE LASER FOR OPTICAL 
RANGING. R. F. Broom (Services Electronics Research Labora- 
tories, Baldock, Herts., England), p. 17-1, 17-2. [See A65-12364 
03-16] 

A COMPACT 100-WATT GaAs LASER TRANSMITTER. K. G. 
Hambleton andF. E. Birbeck (Services Electronics Research 
Laboratories, Baldock, Herts. , England), p. 18-1, 18-2. [See 
A65-12365 03-16] 

A FAST SILICON PHOTODETECTOR. J. A. Raines (Services 
Electronics Research Laboratories , Baldock, Herts., England), 
p. 19-1, 19-2. [See A65-12366 03-26] 

PULSED GAS LASERS. D. M. Clunie (Services Electronics 
Research Laboratories , Baldock, Herts., England), p. 20-1, 20-2. 
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UNGUIDED OPTICAL PROPAGATION IN THE ATMOSPHERE 
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Establishment, Malvern, Worcs. , England), p. 23-1 to 23-9. 

21 refs. [See A65-12370 03-07] 
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\iN<u.iunai imysicai laboratory, Standards Div. , 
Teddington, Middx., England). 

IN; LASERS AND THEIR APPLICATIONS; CONFERENCE, LONDON, 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 1-1 to 1-3. 

Discussion of techniques for obtaining highly accurate geodetic 
observations by usmg a CW laser to make distance measurements 
between ground stations and a high satellite. By employing a polari- 
zation-modulated CW laser to direct a narrow beam of about 1 y 
wavelength at a high satellite and by reflecting the beam from cube- 
corner reflectors or retransmitting it from a laser in the satellite, 
it is believed that power levels of the order 1 ^w will be available 
from a collecting mirror of lOWarea. The effects of inter- 
ference from skylight and the choice of wavelength and modulation 
are also discussed. D H 




SPECTROSCOPIC INVESTIGATIONS OF GALLIUM ARSENIDE 
INJECTION LASERS. 

W. Taylor (International Telephone and Telegraph Corp.. Standard 
Telecommunication Laboratories, Ltd., Harlow, Essex, England). 

AN ° THELR APPLICATIONS; CONFERENCE, LONDON. 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 2-1, 2-2. 

Discussion of some characteristics of the GaAs laser which are 
believed to be hitherto unreported. In an experiment involving a 
standard GaAs laser immersed in liquid helium at 4°K and an Ebert 
type scanning spectrometer with a resolution of 1/10 k, the effects 
of operating current on intensity and wavelength were studied. It is 
indicated that when the 140-ma threshold is reached, the first single 
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mode is clearly displaced to the long wavelength side of the broad 
spontaneous emission peak. As the current is raised, additional 
modes appear on the high energy side of the first mode and will 
dominate it as the current is increased further. At around 300 ma, 
a reversal is seen to occur and the lower energy modes regain theiz 
original superiority and additional modes at lower energy appear. 

At about 500 ma, the modes disappear abruptly and only the sponta- 
neous emission remains. The existence of this upper threshold is 
attributed to the heating effects of the applied current. It is consid- 
ered possible that multimoding may be reduced by employing a short- 
er cavity length, and the upper threshold may be increased by improv- 
ing the effectiveness of the heat sink. D.H. 


A65-12355 # 

A FRINGE -COUNTING INTERFEROMETER SYSTEM EMPLOYING 
A LASER FOR PRECISION LENGTH MEASUREMENTS. 

W. R. C. Rowley (National Physical Laboratory, Standards Div., 
Teddington, Middx., England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, LONDON, 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section^ and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 4-1 to 4-3. 

Description of an interferometer system which is reported to 
have a number of major advantages over more conventional length - 
measuring interferometric systems. It is indicated that by employ- 
ing a gas laser light source for interferometry, it should be possible- 
due to the extremely narrow bandwidth - to detect interference 
effects with path differences of thousands of miles (in contrast 
to the limit of a few feet with conventional monochromatic sources) 
Advantages in easier construction, alignment, and detection are 
said to accrue from the highly intense and directional nature of 
laser radiation. A bidirectional arrangement, slightly different 
from the usual Michelson configuration, is said to be most satis- 
factory for laser operation because it eliminates the problem of 
light being reflected back into the laser. A measuring machine, 
reportedly under construction at NPL, will be based on the bi- 
directional arrangement and will employ the red line from a helium - 
neon laser. It is expected to check length scales up to one meter in 
length with a discrimination of about 0.5/1 in. D.H. 


A63-1239* * 

VAPORIZATION BY LASER BEAMS. 

T. P. Hughes (National Physical Laboratory, Light Div., Tedding- 
ton, Middx., England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, LONDON, 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 5-1, 5-2. 

5 refs. 

Discussion of the heating processes involved when laser beams 
are used for micromachining and microwelding. Using Q-switching 
techniques, output beam powers of 10? watts and output energies of 
several joules are available. When such a beam is focused to a 
spot of 10" 2 cm diameter or less, the local power density exceeds 
10 watts /cm^, which is sufficient to vaporize the surface of any 
material in less than 10"? sec. Even with materials with such a 
low boiling point as zinc (118 0°K), a small plasma is generated in 
which multiply ionized atoms occur - suggesting a temperature of 
at least 20,000°K. The high surface temperature is reportedly made 
possible by a back-pressure of more than 10^ atmospheres on the 
surface from evaporating atoms, which causes an elevation of the 
boiling point. Some techniques for improving laser machining effi- 
ciency are also discussed. D.H. 


A65-12357 * 

GLASS LASERS. 

D. W. Harper (National Physical Laboratory, Light Div., Tedding- 
ton, Middx., England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, LONDON, 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers', the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 6-1, 6-2. 

Discussion of developments in the state of the art of producing 
neodymium-doped glass lasers. Interest, at present, is said to be 
centered on finding ways by which neodymium glass can be co- 
activated in such a way as to utilize more UV energy from flash tubes. 
Design considerations are discussed, and practical difficulties such 
as transmission losses due to absorption and scattering and damage 
caused by high-intensity radiation are described. Analysis of work 
by Snitzer is thought to suggest that either the homogeneous line- 
width within the inhomogeneous line is large (50-100 A) or that the 
cross-relaxation time for transfer of energy between neighboring 
ions is short. D.H. 


A65-12358 # 

THE GENERATION OF MICROWAVE RADIATION IN A LASER - 
PUMPED RUBY. 

A. J. Alcock and R. Williamson (Oxford, University, Dept, of 
Engineering Science, Oxford, England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, LONDON, 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 7-1, 7-2. 

Description of some experiments performed with synthetic 
ruby in order to study the feasibility of generating millimeter wave- 
length radiation by laser pumping. It is indicated that the use of a 
giant pulse laser should cause microwave population inversion to 
occur in a time which is short compared with the spin-lattice relax- 
ation time at temperatures as high as that of liquid nitrogen. Using 
a high Q microwave resonator, an incident laser pulse 6i 1 Mw in- 
tensity would reportedly produce a peak power of 20 watts at 3 cm 
or 600 watts at 1 mm. It is observed that materials similar to ruby 
but possessing considerably higher zero-field splittings would en- 
able the laser -maser combination to provide tunable sources of 
high-power pulsed radiation at submillimeter wavelengths. D.H. 


A65-12359 # 

RECENT ADVANCES IN THE STIMULATED RAMAN EFFECT. 

E. L. Thomas (Ministry of Aviation, Signals Research and Develop- 
ment Establishment, Christchurch, Hants., England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, LONDON, 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 9-1, 9-2. 

17 refs . 

Report of research since 1962 on laser-stimulated Raman 
spectra. Following the detection of stimulated Raman emission from 
the nitrobenzene of a Kerr cell, the list of active materials has ex- 
panded to include some gases and solids in addition to strong totally 
symmetric modes of liquids. It is reported that Zeiger et al. have 
observed one anti-Stokes line from a nitrobenzene Kerr cell even 
though anti -Stokes emission does not normally build up in the Raman 
cavity because dispersion of the scattering medium does not allow 
the phase matching condition to be met between the laser and the par- 
allel first Stokes radiation. In regard to the angles of the cones in 
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which the radiation appears, Szbke indicates that a nonzero solution 
of Maxwell' $ equations can be obtained when the first Stokes line is 
strongly directional and parallel to the laser beam. The anti -Stokes 
radiation can be looked upon as originating from a coherent polari- 
zation in the scattering medium which has a phase velocity higher 
than the velocity of light freely propagating in the medium at the same 
frequency and, in this respect, is similar to Cerenkov radiation. 
Observations of Garmire and of Thomas and Wright are also reported. 

D.H. 


A65-12361 * 

THE PRACTICAL PERFORMANCE OF SOME OPTICAL COMMUNI- 
CATION LINKS. 

G. Waters and M. Dore (Ministry of Aviation, London, England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, LONDON, 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Division of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section); and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 14-1, 14-2. 

Discussion of the state of the art of He-Ne optical maser 
machining and welding. It is reported that pulsed gas lasers 
developed by Services Electronics Research Laboratories (SERL) 
can be used for machining and possibly welding, provided that their 
use is restricted to thin films or very small diameter wires such 
as are encountered in microminiature components. Machining 
appears to have two stages: the initial melting and vaporization, 
which destroys the reflectivity characteristics and the absorption 
of energy in an apparent blackbody absorption. The reproducibility 
of the pulsed-gas -laser output in terms of the power per pulse and 
the high pulse repetition frequencies available are considered to be 
an improvement on what can be achieved with ruby lasers. D.H 


A65-12362 # 

FIBRE OPTICS - LIGHT GUIDES AND LASERS. 

W. B. Allan (Barr and Stroud, Ltd., Glasgow, Scotland). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, LONDON, 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p . 15-1, 15-2. 

Brief discussion of the principles of fiber optics including a 
study of the possibility of using fibers as light guides for laser 
beams and also as lasers. It is reported that fibers and light pipes 
have severe disadvantages when used to guide well-collimated beams 
Decollimation occurs even in a perfect fiber if the incident light is 
not parallel to the fiber axis; the emerging beam, then, is in the 
form of a hollow cone. In practical fibers, this decollimation is 
increased by imperfections in the core -sheath interface and by vari- 
ations in fiber diameter. It is thought that glass fibers - doped 
with neodymium oxide - have a promising future as lasers, especi- 
ally in the field of optical computers. It is said that amajor break- 
through in this field will occur when a lasing fiber of the neuristor 
type is developed. D.H. 


A65-12363 # 

CONSIDERATIONS AFFECTING THE DESIGN OF SHORT RANGE 
SINGLE PULSE RUBY LASER RANGE FINDERS . 

J. C. Moden (Fighting Vehicles Research and Development Estab- 
lishment, Chertsey, Surrey, England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, LONDON 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 16-1, 16-2. 


Description of laser rangefinding experiments including a dis- 
cussion of the effects of backscattering, atmospheric microturbu- 
lence , and statistical fluctuations in photoelectric emission and mul- 
tiplier gam. Photocathode current due to backs catter is plotted as 
a function of range and visibility, and it is found that the geometry 
of any proposed ranging systems needs to be critically examined 
with a view to minimizing backscatter. A surprising result of the 
experiments is an inability to demonstrate an inverse square rela- 
tionship between target signal and range after the effects of atmo- 
spheric attenuation have been discounted. Instead, a fair fit to an in 
verse linear law has been observed and there is, as yet, no satis- 
factory explanation of this dependence. D.H. 


A65- 12365 # 

A COMPACT 100-WATT GaAs LASER TRANSMITTER. 

K. G. Hambleton and F. E. Birbeck (Services Electronics Research 
Laboratories, Baldock. Herts., England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, LONDON, 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of f 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 18-1, 18-2. 

Description of a compact infrared transmitter using a gallium 
arsenide laser cooled to 77°K. The transmitter emits pulses of up 
to 100 watts radiated power with a rise time of 0.1 ^ sec and a repe- 
tition rate of up to 10 Kc/ s. A photograph of the transmitter is 
shown. The transmitter weight is less than 300 gm and the volume 
only 150 cc, of which the pulse generator occupies about 80 cc. An 
external supply of nitrogen at 3000 psi is necessary for refrigera- 
tion, and the electrical requirements are 0.25 amps at 400 volts to- 
gether with trigger pulses of about 20 volts. The laser is described, 
and its performance characteristics are presented. The design of 
the transmitting capsule had to take into account the two main 
problems: the provision of the electrical drive pulses and the cooling 
of the laser. The pulse generator and the cooling system are con- 
sidered. The radiation emerges from a window in the end of the 
capsule, and the capsule can be used horizontally as well as verti- 

call y* M.L. 


A65-12367 # 

PULSED GAS LASERS. 

D. M. Clunie (Services Electronics Research Laboratories. Baldock, 
Herts., England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, LONDON 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of f 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers , 1964, p. 20-1. 20-2 
7 refs. 

Discussion of the properties of pulsed gas lasers. They are 
found to be intermediate between those of solid-state and CW gas 
lasers in that their beam properties are better than those of solid 
state lasers, while their output powers are much higher than those 
of CW gas lasers. Atomic, molecular, and ionic systems are con- 
sidered. The beam properties are studied using a pulsed He/Ne 


A65-1 2363 # 

A COMPACT PULSED GAS LASER FOR THE FAR INFRA-RED. 

L. N. Large (Services Electronics Research Laboratories, Baldock, 
Herts., England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, LONDON, 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
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Conference sponsored by the Electronics and Science Division of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 21-1* 21-2. 

Discussion of the design and characteristics of a compact sealed- 
off far infrared source based on a 4.8-m tube. The constructional 
details of the device are given, and the operation of the laser is dis- 
cussed. High voltage dc pulses from a line -type modulator are ap- 
plied to the tungsten electrodes in the side arms. With water vapor 
in the tube, the onset of laser action occurs with a peak current of 
16 A using a 2-/1 sec pulse and the strongest oscillation occurs at 
27.9 /i . The output power recorded using a Golay cell with phase 
sensitive detection at 10 c/s increases with increase of peak current 
up to 50 A, after which saturation of the peak laser output is reached. 
A peak power of about 0.2 watts has been measured using a thermo- 
pile, but considerably higher powers should be attained when the Q of 
the resonator is increased by using higher reflectance coatings on 
the silicon mirror. With a xenon filling, the strongest oscillations 
are at 5 . 6/1 and 9 . 0 / 1 , and the problem of clean-up is not as severe 
as with water vapor in the tube. At 10 cps repetition rate, the laser 
output is only reduced by 30% after 50 hours of operation. M.L.. 


A65-12369 * 

FUNDAMENTALS OF LASER RANGING. 

I.L. Davies and R. Meredith (Ministry of Aviation, Royal Radar 
Establishment, Malverp, Worcs . , England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, LONDON, 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 22-1, 22-2. 

Comparison of ranging by microwave radar techniques with 
systems using coherent optical or near infrared radiation. The 
advantages and the disadvantages of laser radars are considered. 

The determination of the maximum range of a typical one-shot in- 
coherent laser range finder is then studied. The dominant effect of 
the atmospheric attenuation on the range of detection is then shown 
in graph form. It is concluded that atmospheric attenuation is the 
dominant limitation, and that, with coherent systems, the disturbance 
of the phase fronts due to atmospheric turbulence could be an even 
more serious problem. M.L. 


A65-12370 # 

UNGUIDED OPTICAL PROPAGATION IN THE ATMOSPHERE AND 
UNDER-SEA. 

R. Meredith (Ministry of Aviation, Royal Radar Establishment, 
Malvern, Worcs., England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, LONDON, 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 23-1 to 23-9. 

21 refs. 

Discussion of atmospheric effects on laser transmission systems 
which vary only slowly with time, and those which occur in a time- 
scale measured in milliseconds. The discussion includes the absorp- 
tion by the molecular constituents of the atmosphere, the scattering 
of radiation within the atmosphere, propagation in sea water, tur- 
bulence in the atmosphere, the fluctuation of light intensity, corre- 
lation of the fluctuations of intensity in the plane perpendicular to the 
beam, frequency spectrum of intensity variations, the variations in 
angle of arrival, and the path length and phase-change variations. 

The consideration of the influence of the atmospheric effects on laser 
transmission and of their likely magnitude leads to the conclusion 
that the atmosphere is completely inimical to laser transmission 
systems . The turbulence effects will always be present to a greater 
or lesser degree. Attenuation and scattering under the sea will be 
appreciably worse than in the air. M.L. 


A65-12371 # 

SUPERHETERODYNE RECEPTION AT OPTICAL FREQUENCIES. 

F. L. Warner and M. P. Warden (Ministry of Aviation, Royal 
Radar Establishment, Malvern, Worcs. , England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, LONDON, 
ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 24-1 to 24-9. 

69 refs. 

Discussion covering the theory of optical superheterodyne 
detection, surveying the dozen or so different types of fast photo - 
mixers and considering the use of optical superheterodyne 
receivers in laser communication systems. The incorporation of 
an optical superheterodyne receiver in a laser radar system is 
studied. It is noted that superheterodyne detection at optical fre- 
quencies presents important advantages such as the preservation 
of Doppler shifts on coherent radar echoes, excellent selectivity, 
and a high degree of spatial filtering. It also makes it possible to 
use FM or SSBSCM in optical communication links. Background 
radiation, scattered sunlight, and IF amplifier noise can be made 
unimportant by using a sufficiently strong local oscillator signal. 

The associated coherence problems, however, can be serious 
enough to cancel the advantages. M.L. 


A65-12372 * 

A SEMICONDUCTOR LASER ARRAY. 

R. F. Broom (Services Electronics Research Laboratories , 
Baldock, Herts. , England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 
LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 25-1, 25-2. 

Presentation of a method of producing, in compact form, a 
parallel beam from an array of lasers. The collimating optics is 
considered, and the construction of a practical array of 10 lasers 
is discussed. No performance data are included since the device 
is still under construction. M.L. 


A65-12373 # 

Q -SWITCHED OPTICAL MASERS. 

J. E. Midwinter and P. A. Forrester (Ministry of Aviation, Royal 
Radar Establishment, Malvern, Worcs. , England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 

LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 26-1, 26-2. 

6 refs. 

Introduction to the Q-switching process. A brief outline of the 
theory is presented and illustrated using the results of experiments 
conducted with two systems based on the Kerr cell and on the 
rotating mirror; the experiments concern the principle of fast and 
slow switching. M.L. 

A65-12374 # 

HIGH REPETITION RATE PULSED LASER OPERATION. 

P. A. Forrester (Ministry of Aviation, Royal Radar Establishment, 
Malvern, Worcs. , England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 
LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers . 1964, p. 27-1, 27-2. 

7 refs. 


145 


A65-1 2375 


Discussion of two approaches to the development of pulsed 
optically pumped solid-state lasers capable of operating at a high 
repetition rate. One approach is to pump the laser crystal 
continuously as hard as possible and to obtain the pulsed output by 
modulating either the resonator or the gain of the crystal. The 
other approach is to pump the crystal to just below the level re- 
quired to sustain oscillations, and then to superimpose short- 
duration, high-intensity pulses; this technique is a variant of the 
"hair trigger" method. The experiments which are discussed have 
been conducted with three crystal systems: Nd+++-CaW0 4 , Dy++- 
-CaF 2 , and Tm++-CaF 2 . Pulsed laser action has been observed 
in all three systems in crystals grown at RRE. M.L. 


A65- 12375 # 

RING LASERS. 

A. F. H. Thomson (Services Electronics Research Laboratories , 
Baldock, Herts., England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 
LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 28-1 to 28-6. 

Presentation of the broad theory of the ring laser. The four 
known limitations - i. e. , the effects of locking, the effect of 
circuit tuning, hole burning, and gas drift - are discussed, and 
approaches are presented for minimizing these limitations. The 
discussion includes graphs. M.L. 


A65-12376 # 

FACTORS AFFECTING THE LIFE OF GAS LASERS. 

R. J. Payne (G. and E. Bradley, Ltd., London, England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 
LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers , 1964, p. 29-1, 29-2. 

Discussion of the difficulties which users of laser* are likely 
to experience with various components of the device. Components 
which have the shortest life are the gas tube, the Brewster windows, 
and the dielectric-coated mirrors. Problems arising with these 
components are discussed. M.L. 


A65-12378 # 

CONTINUOUS PHOTOCONDUCTIVE MIXING OF LASER MODES. 

R. J. Strain and C. C. Tooke (International Telephone and 
Telegraph Corp. , Standard Telecommunication Laboratories, Ltd. , 
Harlow, Essex, England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 
LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 31-1 to 31-3. 

Presentation of the experimental results on the mixing of the 
adjacent modes of a cw, helium-neon laser in semi-insulating 
GaAs at room temperature. The visible, .6328-micron line has 
been used. The experimental device is described and the results 
obtained are presented. It is concluded that the results show 
promise of application of photoconductive mixing, both as an 
element in laser optical systems, and as a tool for studying high- 
resistivity semiconductors . M.L. 


A65-12380 * 

SEMICONDUCTOR Q-SWITCHING. 

M. I. Bell (Barr and Stroud, Ltd. , Glasgow, Scotland). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 
LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 34-1, 34-2. 

Presentation of a simple technique for Q-switching a laser and 
producing very short intense bursts of illumination, which obviates 
the need for complicated electronics and high-speed moving parts. 
The approach involves the application of a semiconductor flat as 
one mirror of a Fabry-Perot laser cavity. Under intense laser 
illumination, the semiconductor-air interface undergoes a very 
fast increase in reflectivity resulting in a sudden increase in the 
"Q" of the system. This increase is sufficient to produce giant 
pulses. The theory of the approach is presented, the experimental 
device and materials are considered, and the experimental results 
are discussed. Two types of semiconductor mirror were used, a 
germanium mirror and a silicon mirror. Both types were damaged 
in operation. M.L. 


A65-12381 * 

THE PRODUCTION OF HIGH TEMPERATURE PLASMAS BY 
INTENSE LASER PULSES. 

B. A. Tozer, P. R. Smy, and J. K. Wright (Electricity Council, 
Central Electricity Generating Board, Research Laboratories, 
Leatherhead, Surrey, England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 
LONDON, ENGLAND, SEPTEMBER ^9-OCTOBER 1, 1964. 
Conference sponsored by the Electronic? and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 36-1 to 36-5. 

Study of the feasibility of using focused laser beams to produce 
very-highrtemperature hydrogen plasma. The restriction imposed 
on temperature, ion density, laser energy, plasma dimensions, 
and magnetic field are considered from two viewpoints. First, the 
temperatures and ion densities attainable with the apparatus typical 
of that used in previous investigations are tabulated, and, secondly, 
the values of the various parameters required to obtain a given 
temperature and ion density -containment time product of 1014 _ 
necessary for fusion - are calculated and are shown graphically. 

M.L. 


A65-12382 * 

HOLLOW METALLIC AND DIELECTRIC WAVEGUIDES FOR 
OPTICAL TRANSMISSION AND LASERS. 

E. A. J. Marcatili and R. A. Schmeltzer (Bell Telephone Labora- 
tories, Inc., Murray Hill, N.J.). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 

LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 37-1 to 37-3. 

Study of the transmission characteristics of low loss trans- 
mission media at optical frequencies, consisting either of an 
ordinary circular metallic pipe of precision bore or of a hollow 
dielectric waveguide in which the metal is replaced with a dielectric. 
The propagation constants of the normal modes are determined for 
a hollow circular waveguide made of dielectric material or metal 
for application as an optical waveguide. The increase of attenuation 
due to curvature of the axis is also determined. M. L. 
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A63- 123*3 # 

INTERFEROMETRY WITH LASERS. 

J. W. Gates (National Physical Laboratory, Teddington, Middx. , 
England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 
LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 38-1, 38-2. 

Discussion of the limitations of interferometry techniques, 
pointing out that these limitations would be obviated if a laser were 
used as a source. Two examples are presented in optical testing 
for which lasers have been used. These are a Fizeau test with 
He-Ne laser X = 6328 A, and a Burch scatter-screen interferometer 
with ruby laser X = 6943 A. M. L. 


A65-12394 # 

A HIGH POWER CW XENON LAMP FOR OPTICAL MASER 
PUMPING. 

J. W. Stearn and P. A. Forrester (Ministry of Aviation, Royal 
Radar Establishment, Malvern, Worcs. , England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 

LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers , 1964, p. 39-1, 39-2. 

Presentation of a design for a water-cooled xenon pumping 
lamp capable of dissipating powers in excess of 7. 5 kw in a 5-cm 
arc gap. The electrode assembly, cooled by a circuit separate 
from that of the main water-cooling jacket, is shown to be the novel 
feature of the design. It is found that this feature has several 
advantages: (1) the temperature of the electrode emissive surface 
can be optimized; (2) the seals between the electrodes and silica 
body can be maintained at room temperature, thus making it possible 
for the active part of the tube to be outgassed at 600°C without 
damaging the seals; and (3) the seals are constructed in a simpler 
manner than the conventional type and are more robust. Pulsed 
currents up to 3000 A are passed through the lamp. The distribution 
of the energy dissipated with the lamp running at various input 
levels is determined. It is found that the radiant efficiency 
increased with increasing input at the expense of electrode losses. 

M.L. 


A 65- 123*3 # 

THE MEASUREMENT OF LASER POWER AND TOTAL ENERGY. 

P. J. Bateman (Ministry of Aviation, Royal Aircraft Establishment, 
Farnborough, Hants. , England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 

LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 40-1 to 40-7. 

15 refs. 

Review of various techniques used to measure power and energy 
output of the larger pulsed lasers presently available. Measurement 
of mean and peak power of C-W. lasers is not considered, although 
some of the techniques are applicable. Five means of measuring 
the total anergy are considered: hollow-cone calorimeter, rats', 
nest calorimeter, liquid calorimeter, photon momentum measure- 
ment, and integrated photocurrent. Three techniques of power 
measurement are discussed: pulse shape and energy, nonlinear 
effect, and photoionization. The operating characteristics of the 
various techniques are presented in tabular form. A summary of 
the methods used to attenuate or sample a beam of laser radiation 
is included. M. L. 


A6M23M * 

CONSIDERATIONS ON THE APPLICATIONS OF SEMICONDUCTOR 
LASERS. 

C. Hilsum (Ministry of Aviation, Royal Radar Establishment, 
Malvern, Worcs., England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 

LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers , 1964, p. 41-1 to 41-4. 

9 refs. 

Review of the conditions required for obtaining stimulated 
emission from a semiconductor. The review is centered on the 
GaAs p-n junction laser, as it is the only thoroughly studied semi- 
conductor device, but a table is included which summarizes the 
characteristics of the family of semiconductor lasers. It is shown 
that the p-n junction type is the most promising. The response 
speed, in the order of 10"^ seconds, is considered the most 
remarkable feature of the junction laser. Typical operating condi- 
tions are found to be 10 -Ji sec -width pulses at a frequency of 1 kc. 
Conversion efficiency is shown to fall rapidly with temperature 
increase. It is considered possible to choose a semiconductor laser 
that operates at any wavelength between 0.65 and 6 microns. 

Several applications are suggested. M.L. 


A63-12M7 * 

OPTICAL MASER ACTION IN THE NEGATIVE GLOW REGION OF 
A COLD CATHODE GLOW DISCHARGE. 

J. Smith (Mullard, Ltd. , Mullard Research Laboratories, Salfords, 
Surrey, England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 
LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 42-1, 42-2. 

Examination of the negative glow region of a cold cathode 
discharge in helium-neon mixtures as a possible optical-maser 
oscillation. Both flat and hollow cathode configurations are used. 

It is shown that the flat cathode negative glow tube requires no 
heater or high-voltage supplies, and it is robust and cheap. The 
tube is suggested as a reliable low-power source of 1. 153-micron 
radiation. It is concluded that the density and energy distribution 
of the electrons in the negative glow may make it suitable for 
optical masers requiring the production of excited ions. M.L. 


A65-123M # 

SOLID STATE LASERS. 

I. L. Davies and A. C. Moore (Ministry of Aviation, Royal Radar 
Establishment, Malvern, Worcs. , England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 

LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 43-1 to 43-10. 

48 refs. 

Review of the present state of the art of optically pumped lasers. 
Particular attention is paid to the properties of materials likely to 
be used in practical systems. It is shown that solid-state lasers 
presently offer the highest peak power pulses of coherent light 
available. The principal disadvantage is concluded to be the poor 
efficiency of the lasers. The limited range of wavelengths available 
with solid-state lasers, as compared with gas lasers, is also 
considered a disadvantage. It is concluded that the applications of 
solid-state lasers largely lie in areas where high-power, short 
pulses are required, such as micromachining and welding, surgery, 
optical radar, high-speed photography, and experiments in nonlinear 
optics and Raman spectroscopy. M.L. 
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AA5-12M9 # 

INDUCED EMISSION OF NEW INFRA-RED TRANSITIONS IN GASES 
M. Pauthier (Laboratoire Central de Telecommunications, Paris, 
France). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 

LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 

Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 44-1 to 44-8. 

20 refs . 

Review of work done on gas lasers involving induced emission 
of infrared transitions in gases. Lifetime and pumping considerations 
are examined, including optical pumping. Experimental results are 
reviewed. The mechanisms of excitation in electron bombardment 
are classified in three ways: (1) direct excitation by electronic 
collisions, (2) excitation through collisions with auxiliary gas 
molecules, and (3) excitation through dissociation of molecules. 
Experimental results are reviewed, as well as work currently being 
done at L. C. T. (Paris). An analysis of the kinetics of cascade 
lasers is given. Characteristics of pulsed lasers are discussed. It 
is concluded that many new discoveries remain to be made in the 
field of gas lasers. M.L. 


A65-12391 * 

A PORTABLE LASER RANGEFINDER. 

G. W. Hamilton (Barr and Stroud, Ltd. , Glasgow, Scotland). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 
LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers , 1964, p. 47-1, 47-2. 

Presentation of the performance characteristics of a portable 
laser rangefinder capable of ranging up to 10 km with an accuracy 
of 10 meters. A Q-switched ruby laser is used. The Q-switch 
arrangement is a spring -energized rotating prism capable of an 
equivalent rotational speed well in excess of 150, 000 rpm. At 
maximum, 200 millijoules with a pulsewidth of 50 nanoseconds are 
emitted. The entire system is reported to be battery operated and 
to weigh approximately 35 pounds. M.L. 


A65-12392 * 

GALLIUM ARSENIDE LIGHT SOURCE AND ITS APPLICATIONS. 

J. C. A. Chaimowicz and W. H. Chettle (M.C.P. Electronics, 

Ltd. , England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 
LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers, 

London, Institution of Electrical Engineers, 1964, p. 48-1 to 48-3. 

Outline of the design, performance, and applications of an 
industrial infrared GaAs light emitter. The construction, light 
output, and electrical characteristics are discussed. The range is 
limited by beamspread, atmospheric absorption and scatter, and 
the SNR. ModulabiLity , ruggedness, and small size are considered 
the outstanding advantages of the device. It is concluded that the 
emitter shows great promise in telecommunications and industry. 
Suggested applications include use in photoelectric paper tape 
readers, shaft encoders, and burglar alarms. M.L. 


A6S-12394 # 

POWER OUTPUT CHARACTERISTICS OF RUBY LASERS. 

D. Haig-Arbib (G. and E. Bradley, Ltd. , London, England). 


IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 
LONDON, ENGLAND, SEPTEMBER 29-OCTOBER I, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 50-1 to 50-4. 

Analysis in practical terms of the effects caused by altering 
parameters which determine the operation of medium-power (5-50 
joules) ruby lasers. The investigations are confined to 6-1/2" rods, 
3/8" and 1/2" in diameter, with a 6-l/2"-long arc flash tube. As a 
result of a study of materials, it is found possible to achieve almost 
90% reflectivity, together with a relatively tough surface skin layer 
by using anodized hyperpure aluminum. This layer appeared to 
stand up to the light flux without marked deterioration over several 
hundred firings. From thermal measurements it is established 
that the laser rod absorbs about 18% of the total available electrical 
power supplied to the flash tube when using 1/2" rods. With the 
3/8" rods, only about 13% is absorbed, confirming that for good 
geometrical efficiency the rubies should be of a diameter at least 
equal to the bore of the flash tube. It is found that the rubies 
employed, though pumped to many times threshold, did not exhibit 
any of the occasionally reported features, such as turning orange, 
saturating, or super -radiance. Practical results are graphically 
presented, and it is found that the threshold level values vary with 
mirror reflectivity almost precisely, as predicted by theory. The 
very large effect of temperature on the operation threshold and on 
the efficiency of the ruby as an energy converter is graphically 
shown. M.L. 


A65-12395 # 

THE GENERATION OF HIGH CURRENT PULSES OF SHORT 
DURATION FOR USE WITH GALLIUM ARSENIDE LAMPS AND 
LASERS. 

F. G. Everest, P. Leggett, and E. S. Taggart (British Aircraft 
Corp. , Ltd. , Stevenage, Herts. , England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 

LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 51-1 to 51-5. 

Presentation of a simple solid-state circuit to pulse a GaAs 
laser with high current densities of short duration, fast rise time, 
and low duty cycles. A Shockley diode, which is a p-n-p-n junction 
device that passes very little current until a predetermined voltage 
is reached, after which it avalanches, is shown being used in 
several circuit diagrams. It is found that by using a Schmitt trigger 
circuit, 70-amp pulses at 10 kc of about 2 ji sec duration can be 
obtained. Running freely, so that the circuit is less than critically 
damped, 120-amp pulses at 10 kc are also obtainable. Defining the 
electrical efficiency as the ratio of the power in the discharge 
circuit to that delivered from the power supply, the efficiency is 
found to be about 60%. It is concluded that the circuit described is 
versatile, reliable, and electrically economical. M.L. 


A65-12396 # 

DISTANCE MEASUREMENT USING LASERS. 

K. Dillon Harris (G. and E. Bradley, Ltd., London, England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 

LONDON, ENGLAND, SEPTEMBER 29-OCTOBER l, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers, 1964, p. 52-1 to 52-5. 

Examination of the usefulness of the laser in precise distance 
measurement. Three basic ways are considered in which a laser 
may be used as the source of energy in distance measurement: (1) 
by using the high coherence of the laser output to produce an 
interference pattern over the distance to be measured, it is possible 
to express the distance in terms of a number of wavelengths of 
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light; (2) by modulating the laser with some high-frequency radio 
signal, it is possible to compare the phase of modulation of the 
transmitted wave with that of the received wave and so calculate 
the distance; and (3) a pulse -modulated signal may be timed over the 
distance and back, so that the distance may be computed, as in 
conventional radar. It is concluded that these three methods of 
distance measurement are all capable of development into very 
useful instruments which have complementary ranges and accuracier 
It is considered certain that distance measurement is an area where 
lasers will find one of their largest fields of application. M.L. 


A65- 12397 # 

PHYSIOLOGICAL HAZARDS OF .LASER RADIATION. 
fJl. J. Allwood (Royal Air Force, Institute of Aviation Medicine, 
Farnborough, Hants. , England) and J. M. Flood (Royal Aircraft 
Establishment, Farnborough, Hants. , England). 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 
LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers , 1964, p. 53-1 to 53-5. 

Calculation of safety thresholds for the amount of high-energy- 
density laser light the human eye can absorb. It is graphically 
shown that transmission through ocular media is high for the 
radiations from the ruby (694. 3) and neodymium lasers (1060 mjj). 

It is found that it is absorption of incident energy by the pigment of 
the retina and choroid that is responsible for local tissue damage. 
Equations are formulated allowing for such variables as size of the 
iris opening, degree of pigmentation, retinal image size, and 
viewing conditions. It is shown that laser radiation can definitely 
and irreversibly damage the retina. It is strongly urged that the 
viewing of laser beams in any way, directly or indirectly, be 
avoided. M.L. 


A65-12398 # 

TRANSMISSION MEASUREMENTS ON A CONFOCAL LENS SYSTEM. 
M. M. Ramsay and G. I. Turner. 

IN: LASERS AND THEIR APPLICATIONS; CONFERENCE, 

LONDON, ENGLAND, SEPTEMBER 29-OCTOBER 1, 1964. 
Conference sponsored by the Electronics and Science Divisions of 
the Institution of Electrical Engineers, the Institute of Electrical 
and Electronics Engineers (United Kingdom and Eire Section), and 
the Institution of Electronic and Radio Engineers. 

London, Institution of Electrical Engineers , 1964, p. 55-1, 55-2. 

Study of the transmission performance of a confocal lens system 
using 6 convex and 2 planoconvex lenses. A He-Ne gas laser, 
operating in a simple TEM QO q mode at 0.6328 microns, is used as 
the source. A Galilean telescope is used to convert the laser output 
to a parallel beam of about 1-cm diam. Total transmission of the 
system was found to be 60%. Signal pulses of less than 5-microsec 
halfwidth are obtained from the laser by pulsing the 27-Mc excita- 
tion. M. L. 


A65- 12442 

TRANSMISSION LINE FORMULATION FOR OPTICAL MASER 
AMPLIFICATION. 

H. Jacobs, L. Hatkin, F. A. Brand (U. S. Army, Electronics 
Command, Electronics Laboratories, Fort Monmouth, N. J. ), and 
D. A, Holmes (Carnegie Institute of Technology, Pittsburgh, Pa. ). 
Optical Society of America, Journal, vol. 54, Dec. 1964, p. 14 lb- 
1424. 6 refs. 

Treatment of the optical maser from the standpoint of distribu- 
ted lines. Transmission line analogs are set up generally for a 
system consisting of air, reflector, active medium, reflector, and 
air again. It is postulated that, in the active medium, the growth 
of the wave can be looked upon as due to the presence of an effective 
ly negative conductivity. The problem is discussed for three 


media - air, ruby, air - and for the five-media case: air, reflector, 
ruby, reflector, and air. Calculations are carried out showing 
that the five -layer case for special conditions can be reduced to a 
three- layer case. Equations for amplification and oscillation are 
developed which give the same results as Maiman' a criteria for 
oscillation and Smiley's Fabry-Perot analysis for gain. The ef- 
fective length of the line is estimated, and one-dimensional wave 
propagation is justified on the basis of the small spreading angle. 
Some of the more recent predictions of gain as a function of length 
and negative attenuation factor are explained in terms of the im- 
pedance matching of an electromagnetic wave in air to the impedance 
seen at the front surface of the crystal. (Author) M. M. 


A65-12481 * 

FREQUENCY SPLITTING AND MODE COMPETITION IN A DUAL- 
POLARIZATION He-Ne GAS LASER. 

Walter M. Doyle and Matthew B. White (Ford Motor Co. , Philco 
Corp. , Philco Research Laboratory, Newport Beach, Calif. ). 

Applied Physics Letters, vol. 5, Nov. 15, 1964, p. 193-195. 

Experimental investigation of the mode splitting introduced by 
birefringence in a laser which operates simultaneously in two 
mutually perpendicular polarizations. The laser used consisted of 
an He-Ne discharge tube with antireflection-coated, borosilicate 
glass windows perpendicular to the tube axis, and spherical cavity 
mirrors with near confocal spacing (about 150 cm). The competition 
between axial modes for a range of splittings up to 3 Me was studied 
by stressing the laser windows. Within this range, the polarization 
characteristics of the laser were unchanged, and, even for the 
smallest observable splittings (1 Kc/sec), no breakdown of the dual 
polarization behavior was observed. It is pointed out that it would 
seem that the observed effects are the result of birefringence, 
induced either by residual stresses in the dielectric reflectors or 
by the action of a magnetic field on the active medium (Voigt effect). 
The gain saturation effects discussed by Tang and Statz may also 
be effective in enhancing the stability of the dual polarization 
behavior. M. M. 


A63-124M # 

INTERNAL FREQUENCY MODULATION OF GaAs JUNCTION 
LASERS BY CHANGING THE INDEX OF REFRACTION THROUGH 
ELECTRON INJECTION. 

G. E. Fenner (General Electric Co. , Research Laboratory, 
Schenectady, N. Y. ). 

Applied Physics Letters, vol. 5, Nov. 15, 1964, p. 198, 199. 5 refs. 

Experimental investigation of the possibility of changing the 
resonance frequency of a particular mode by changing the index of 
refraction of a laser. This is done by the injection of electrons 
into the path traversed by the electromagnetic waves. It is stated 
that, in diode lasers, one can visualize a system of two electrically 
separated diodes which are coupled optically to form a common 
cavity. One diode acts as generator of the coherent oscillations, 
while the other serves as "modulator." In order to bypass some 
of the difficulties of alignment, as well as to match the optical 
properties at the common boundaries between the diodes, a par- 
ticular approach was chosen, which is sketched in a figure. It is 
stated that, from the practical point of view, it now appears feasible 
to frequency modulate injection lasers simply and efficiently with 
a larger modulation index than so far has been possible with any 
other laser system. 


A65- 12484 # 

CROSS-PUMPED Cr 3+ — Nd 3+ :Y AG LASER SYSTEM. 

Z. J. Kiss and R. C. Duncan ( Radio Corporation of America, 
RCA Laboratories , Princeton, N. J.). 

Applied Physics Letters, vol. 5, Nov. 15, 1964, p. 200-202. 
Research sponsored by the Radio Corporation of America; Contract 
No. AF 33( 615) -1096. 

Experimental investigation of energy transfer from the third 
bands of Cr 3+ to the 4f states of Nd 3+ in yttrium aluminum garnet. 
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This doubly doped system has been operated as a cross-pumped cw 
laser. It is stated that both spectroscopic and threshold measure- 
ments indicate that, for equal crystal qualities, the Nd 3+ :Cr 3+ : 
YAG, through cross-pumping, should provide, by a factor of at* 
least two, greater efficiency or lower threshold in cw laser opera- 
tion than the self-pumped Nd 3 + :YAG laser. Yttrium aluminum 
garnet is an excellent host in which to incorporate the rare earth 
and Cr , at the yttrium and aluminum sites, respectively. The 
excitation spectrum of a doubly doped nominal 1% Cr 3+ + 1. 3% 

Nd :YAG is shown, together with the absorption spectrum of the 
straight Cr -doped crystal. It is shown that there is efficient 
pumping of the Nd 3 + fluorescence in the Cr 3+ absorption bands. 

M. M. 


A65- 12485 # 

FM OSCILLATION OF THE He-Ne LASER. 

S. E. Harris (Stanford University, Dept, of Electrical Engineering, 
Stanford, Calif. ) and Russell Targ (Sylvania Electric Products, 

Inc. , Sylvania Electronic System Div. , Electronic Defense Labora- 
tories, Mountain View, Calif. ). 

Applied Physics Letters , vol. 5, Nov. 15, 1964, p. 202-204. 7 

refs. 

Contract No. AF 33(615) -1938. 

Description of the operation of a He-Ne laser in a manner 
such that all of the laser modes oscillate with FM phases and 
nearly Bessel function amplitudes, thereby comprising the side- 
bands of a frequency-modulated signal. It is stated that the result- 
ing laser oscillation frequency is, in effect, swept over the entire 
Doppler linewidth at a sweep frequency which is approximately that 
of the axial mode spacing. This type of FM oscillation is induced 
by an intracavity phase perturbation which is driven at a frequency 
which is approximately, but not exactly, the axial mode spacing. 

The experimental evidence supporting the hypothesis of an essential- 
ly pure FM oscillation is indicated. M. M 


A65-12486 # 

FM LASER OSCILLATION - THEORY. 

S. E. Harri. and O. P. McDuff (Stanford Univer.ity, Dept of 
Electrical Engineering, Stanford, Calif. ). 

Applied P hysics Letters, vol. 5, Nov. 15, 1964, p 205 206 9 

refs. . . 7 

Contract No. AF 33(657)-11144. 

Presentation of a first-order theory of the FM oscillation of 
the He-Ne laser recently demonstrated by Harris and Targ. The 
bases of the calculation are the self-consistency equations of Lamb. 
The solution is said to be an FM signal whose modulation depth is 
an infinitely growing function of time. The existence of this unstable 
on-frequency solution has been previously noted by Yariv, It is 
pointed out that the important contribution of the paper is the 
existence of the steady- state off-frequency FM solution. Though 
the present analysis neglects the question of saturation, it appears 
to explain many of the observations of Harris and Targ. The results 
are said to be in excellent agreement with those of an experiment 
recently performed by Targ. M. M. 


A65-1 2488 * 

FINITE PULSE-TIME EFFECTS IN THE FLASH DIFFUSIV1TY 
TECHNIQUE. 

R. E. Taylor (North American Aviation, Inc. , Atomics International 
Div. , Canoga Park, Calif. ) and J. A. Cape (North American Avia- 
tion, Inc. , Science Center, Thousand Oaks, Calif. ). 

Applied Physics Letters , vol. 5, Nov. 15, 1961. p. 212, 213. 
NASA- supported research. 

Experimental verification of the accuracy of the pulse calcula- 
tion for the ruby laser source. The test was performed using 
Armco iron, winch is the generally accepted thermal conductivity 
standard. The results are shown in a figure. It is stated that, by 
using an approximate facsimile of the actual pulse shape, the ex- 
perimental values are brought into close agreement with the 
accepted values for Armco iron. 


A65-12621 

MEASUREMENT OF A PLASMA DENSITY BY MEANS OF A GAS 
A^GAZ] ^ MESURE DE LA DENSITE UN PLASMA PAR UN LASER 

Claude Gormezano (Commissariat a l'Energie Atomique, Centre 
d* Etudes Nucleaires de Saclay, Service de Physique Appliquee, 
Gif-sur-Yvette, Seine -et-Oise , France). 

Academ ie des Sciences (Paris), Comptes Rendus, vol. 259 no 17 

Oct. 28, 1964, p. 2805-2808. 5 refs. In French. ' 

Description of the measurement of the electronic density of a 
plasma created by azimuthal compression, by means of an inter- 
ferometer whose source is a gas laser (Ne-He). The measurement 
method is said to be simple, reliable, inexpensive, and exempt 
from the uncertainties connected with measurements by means of 
a Langmuir probe used in a dense and pulsed plasma. M. M. 


OPERATION OF A GASEOUS XENON -KRYPTON LASER fO RABOTE 
GAZOVOGO LAZERA NA SMESI KSENON-KRIPTON]. 

D. I. Mash, V. F. Papulovskii, and L. P. Chirina. 

Optika i Spektroskopiia, vol. 17, Nov. 1964, p. 796-798. 5 refs 

In Russian. 

Experimental investigation of a xenon-krypton laser emission 
in twelve wavelengths ranging from 2. 03 to 9n . Emission in wave- 
engths up to 3. 5^ is obtained by a laser with external mirrors. 
Longwave laser emissions in wavelengths less than 3.11„ are obtained 
using silver coated mirrors. Emissions in 3. 28 , 3 . 37 , and 3 . 5 U 

lines are obtained, using a silver -coated mirror and a mirror coated 
with a multi-layer dielectric. Finally, laser emissions at wave- 
engths over 3.5^ are obtained, using inner confocal mirrors. Data 
on xenon and krypton emission wavelengths are tabulated. In addi- 
tion diagram, are included, showing: (1) energy levels of xenon 
and krypton, (2) the relationship between the output power and pres- 
sure of the gas mixture (X = 3. 508 M Xe), (3) the relationship between 
the output power and pressure of the gas mixture (X - 2. 52„ Kr), and 
(4) the relationship between the power and pressure of the gas mix- 
ture at various pumping levels (X= 2.19 h Kr). 


J.R. 


IS/NO 


OPTIMUM COMPOSITION OF THE He AND Ne MIXTURE IN A 
LASER , 

w. WoLnski, T. Adamowicz, M. Nowicki, and A. Kazmirowski 
(Warszawa, Politechnika, Katedra Przyrzad6w Elektronowych, 
Warsaw, Poland). 1 * 

Academic Polonaise des Sciences, Bulletin, Serie des Science. 
Techniques , vol. 12, no. 7, 1964, p. 541-546. ~~ 

Investigation of the influence of partial and total pressure 
changes in helium and neon gas mixtures on the magnitude of the 
output power of a gas laser. The maximum output power of the 
laser considered - operating with 250 watts of excitation power - 
was obtained with a neon partial pressure of 0. 055 torr and a total 
pressure of 0. 44 torr. The experiments reportedly showed that 
CW He / N * laser, excited by an HF field, an optimum filling 
of the tube may be determined in terms of the laser radiation. The 
results, however, are said to relate to a laser with a certain 
known geometry of tube and electrodes and with particular power 
and frequency from the exciting generator. The vacuum stand em- 
ployed was composed of a rotary pump, a set of diffusion pumps, 
and two titanium pumps. Hot-cathode ion gages and a resistance 
gage were used, and baking was accomplished by means of an 
electric furnace. D H 


A 65 -13007 # 

THEORY OF LASERS OPERATING UNDER STORAGE CONDITIONS. 
A. L, Mikaelian and Iu. G. Turkov. 

(Radiotekhnika i Elektronika. vol. 9, Apr. 1964. ) 

Ra dio, Engineering and Electronic P hysics, vol. 9, April 1964, p. 
601-604. Translation. 
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A65-1 3503 


Discussion of the principles of operation of an idealized two- 
level laser system with controlled Q, with particular emphasis on 
pulse length and switching rate. It is shown that, if the Q of the 
laser at the instant of emission considerably exceeds the threshold 
level, the pulse length will depend only slightly on the switching 
rate; and, if the threshold level is only insignificantly exceeded, the 
dependence on the switching rate becomes strong. In case of slow 
switching of Q, the emission will consist of a sequence of individual 
pulses. J. R. 


A6S-13008 # 

A POSSIBLE MECHANISM OF RADIATION BEATS IN A LASER. 

A, V. Uspenskii. 

(Radiotekhnika i Elektronika, vol. 9, Apr. 1964. ) 

Radio Engineering and Electronic Physics, vol. 9, April 1964, p. 
605-607. 5 refs. Translation. 

Investigation of the characteristics of a steady-state pulsating 
regime of a laser in which, under certain conditions, undamped 
beats (pulsations) arise. A mechanism for these beats in proposed, 
which involves fluctuations of the phase difference between the 
polarization of the material and the field. A two-level system 
E 2 > Ej is considered. J. R. 


A 65 -13170 

ACCURATE LENGTH MEASUREMENT OF METER BAR WITH 
HELIUM -NEON LASER. 

K. D. Mielenz, H. D. Cook, K. E. Gillilland, and R. B. Stephens 
(National Bureau of Standards, Washington, D. C. ). 

Science, vol. 146, Dec. 25, 1964, p. 1672, 167 3. 

Use of a helium-neon gas laser in conjunction with an automatic 
fringe-counting interferometer (line-scale comparator) to measure 
the length of a standard meter. From the fringe counts and the in- 
ternationally accepted value for the mercury-198 line at 4360 1, 
the wavelength of the employed laser was obtained as 6328. 1983 X 
under standard metrological conditions (air at 20°C, standard at- 
mospheric pressure, 59% relative humidity, and 0. 03% CO^ con- 
tent). With respect to the assigned length of the bar, the agree- 
ment in the obtained measurements was 7 parts in 100 million. 

W.M.R. 


A65-13323 # 

ATOMIC IODINE PHOTODISSOCIATION LASER. 

Jerome V. V. Kasper and George C. Pimentel (California, Univer- 
sity, Chemistry Dept. , Berkeley, Calif.). 

Applied Physics Letters , vol. 5, Dec. 1, 1964, p. 231-233. 8 refs. 

Grant No. AF AFOSR -332 -63. 

Description of laser action observed at 1. 30ji (7700 cm'*) 
during flash photolysis of both gaseous CF^l and gaseous CH 3 I. The 
emission is due to the 2 Fi /2 ~* 2 P 3/2 transition of atomic iodine at 
1.315p, and is the first laser in which inversion is achieved through 
photodissociation. The results indicate both an attractive new mode 
of laser excitation, and a new method of analyzing the energy dis- 
tribution among chemical species produced through the rupture of 
chemical bonds . P. K. 


A 65 -13472 

MOVING STRIATIONS IN A He-Ne LASER. 

A. Garscadden, P. Bletzinger (USAF, Office of Aerospace Re- 
search, Aeroapace Research Laboratories , W right -Patter son AFB, 
Ohio), and E. M. Friar (USAF, Systems Command, Research and 
Technology Div. , Electronics Research Branch, Wright -Patters on 
AFB, Ohio). 

Journal of Applied Physics , vol. 35, Dec. 1964, p. 3432, 3433. 

9 refs. 

USAF -supported research. 

Observation of the dependence of moving striation frequencies 
on the discharge current in a dc gas laser. A mutual influence of 
moving striations and laser action is also reported. 

(Author) W. M. R. 


A 65 -13475 

MODE -SELECTING PRISM REFLECTORS FOR OPTICAL MASERS. 
J. A. Giordmaine and W. Kaiser (Bell Telephone Laboratories, 
Inc., Murray Hill, N.J.). 

Journal of Applied PhysicB , vol. 35, Dec. 1964, p. 3446-3451. 

17 refs. 

Description of a prism reflector possessing high reflectivity 
for only a very narrow angular range (~1'). The prism makes use 
of multiple internal reflections near the critical angle, where the 
dependence of reflectivity on angle is extremely sharp. It is shown 
experimentally that such a prism can be used to suppress unwanted 
off-axis modes in an optical maser. With a typical ruby optical 
maser, a substantial reduction in beam width, as well as an 
increase in emission near the beam center, is observed. Applica- 
tions to various optical masers and use as a modulator are dis- 
cussed. (Author) W.M.R. 


A65-13493 

ANGULAR DISTRIBUTION OF RADIATION FROM GaAs INJECTION 
LASERS. 

Marvin M. Antonoff (Sperry Rand Corp. , Sperry Rand Research 
Center, Sudbury, Mass.). 

Journal of Applied Physics , vol. 35, Dec. 1964, p. 3623, 3624. 

10 refs. 

Calculation of the angular distribution of radiation from a 
gallium arsenide injection laser in the plane normal to the junction 
plane. The electromagnetic modes of the active slab are used as 
sources of the emitted field so that comparison of the computational 
results with experimental data can provide a test of the dielectric 
slab model. Despite the considerable differences that may exist 
between theory and actual devices, it is concluded that the predic- 
tions of the dielectric slab model are in line with observed patterns. 
It is seen that a more rigorous comparison must await improved 
techniques for fabricating more nearly planar junctions. W. M. R. 


A 65- 13494 

PERFORMANCE OF THE PLASMA THETA-PINCH FOR LASER 
PUMPING. 

S. Aisenberg, D, V. Missio, and P. A. Silberg (Raytheon Co. , 
Waltham, Mass.). 

Journal of Applied Physics , vol. 35, Dec. 1964, p. 3625, 3626. 

Preliminary study of some characteristics of theta pinches for 
improved optical pumping of laser crystals. Of particular interest 
were: ( 1 ) the relative light output as a function of capacitor voltage, 

and ( 2 ) the energy coupling efficiency for conversion of stored 
energy to plasma energy for various gases and pressures. Laser 
output was observed for a CaW0 4 (Nd 3 +) dielectric-coated crystal. 

A typical output consisted of about eight fairly regular spikes in 
about 20 jisec. There was a delay of about 10 jisec before laser 
action began. For the gases investigated, argon and krypton, a 
predominantly line spectrum was obtained. W.M.R. 


A65-13501 

THERMAL LIMITATIONS ON THE ENERGY OF A SINGLE IN- 
JECTION LASER LIGHT PULSE. 

G. J. Lasher (International Business Machines Corp. , Research 
Div. , Solid State Science Depjt. , Yorktown Heights, N. Y. ) and W. 

V. Smith (International Business Machines Corp. , Research Div. , 
Physical Science Dept. , Yorktown Heights, N. Y. ). 

IBM Journal of Research and Development , vol. 8 , Nov. 1964, p. 
532-538. 

Contract No. DA- 30- 069-ORD- 3542. 

Estimation of the upper limits on the output pulse power of an 
injection laser arising from heating effects. The heat is assumed 
to be dissipated by conduction through a large homogeneous body. 

A simple method for computing overall diode efficiency is given. 

(Author) W. M. R. 

A65- 13503 

HIGH POWER CW OPERATION OF GaAs INJECTION LASERS AT 
77°K. 
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A65-1 3600 


J. C. Marinace (International Business Machines Corp. , Research 
Div. , Yorkt own Heights, N. Y. ). 

IBM Journal of Research and Development, vol. 8, Nov. 1964, p. 

543, 544. 9 refs. 

Report of the continuous -wave operation at 8400 k of unsilvered 
gallium arsenide lasers at 77C*K and power levels near 0. 65 watt, 
and description of the heat sink that afforded the necessary thermal 
transfer characteristics. The plates for the heat sink mouth were 
fashioned from ordinary Cu or Mo annealed stock that is not of 
exceptionally high purity; thicknesses of 0. 020 and 0. 025 in. were 
used. After fabrication, the free ends of the metal plates were 
electroplated with about 15 microns of In. There was no heating of 
the assembled device subsequent to the mounting of the laser, as is 
usually done to bond the laser to its contacts, since it has been found 
that heating is detrimental to performance and doeB not appreciably 
decrease the series electrical resistance. The good thermal trans- 
fer between the laser and the mount is believed to be due, at least 
in part, to the metallurgical simplicity of the system. W. M. R. 


A 65- 13600 # 

THE ANOMALOUS LIGHT DISPERSION IN R- LINES OF RUBY 
AND REFRACTION SHIFT IN THE SPECTRUM OF A LASER 
[ANOMAL 1 NAIA DISPERSIIA SVETA V R-LINIIAKH RUBINA I 
REFRAKTSIONNOE SMESHCHENIE SPEKTRA GENERATSII 
OPTICHESKOGO KVANTOVOGO GENERATORA]. 

I. S. Gorban' and G. L. Kononchuk. 

Qptika i Spektroskopiia, vol. 17, Dec. 1964, p. 880-886. 8 refs. 

In Russian. 

Experimental measurement of the light dispersion caused by 
chromium in the region of R -lines of ruby at room temperature 
and at temperature of liquid oxygen. It is found that the dispersion 
curves obtained can be approximated by formulas with a set of 
parameters related to the unity of chromium concentration. These 
expressions can be used to calculate the curve of light dispersion 
in R -lines of ruby in the case of two main polarizations and an 
arbitrary chromium concentration. The phenomenon of refraction 
shift in the spectrum of a laser is also considered. J.R. 


A65-13603 * 

OPTICAL LASER ON A MIXTURE Xe AND He FOR \ = 3. 50 M 
[OPTICHESKII KVANTOVYI GENERATOR NA SMESI Xe I He DLIA 
X = 3. 50 MK]. 

E. P. Markin and V. V. Nikitin. 

Qptika i Spektroskopiia, vol. 17, Dec. 1964, p. 953, 954. In Russian. 

Investigation of the relationship between the output power of a 
laser operating on a Xe-He mixture at a wavelength of 3.50 j/ and 
the diameter of the discharge tube, gas mixture pressure, pumping 
capacity, and duration of the discharge in order to determine the 
optimum conditions assuring maximum output. The results obtained 
are graphically illustrated. It is found that the laser output grows 
linearly with the duration of the discharge. J.R. 


A65-13630 

POSSIBILITIES OF OPTICAL COMMUNICATIONS. 

W. A. Gambling (Southampton, University, Southampton, England). 
Engineering, vol. 198, Dec. 18, 1964, p. 776, 777. 

Discussion of the sending of information by means of light beams. 
Basic principles of communication are reviewed, the main factors 
to be considered being (1) the channel bandwidth B which is pro- 
portional to the operating frequency, (2) the loss of power along 
the transmission path, and (3) the noise level at the receiver. A 
brief discussion of the possibilities of the laser beam demonstrates 
its capability to convey a very large amount of information in a very 
short time. It is shown that lasers are attractive for interplanetary 
communications, since they require small transmitting systems 
which can easily be carried by satellites, or could perhaps be oper- 
ated from the Moon. The practical possibilities of high-capacity light 


guide systems for long distance terrestrial optical communication 
are briefly examined. Problems of noise in light signals, and the 
arrangement of transmitter and receiver circuits are discussed. 
Speculation is made concerning future applications. F.R.L. 


A65-13697 

NEW LASER TRANSITIONS IN IODINE - INERT GAS MIXTURES. 

R. C. Jensen and G. R. Fowles (Utah, University, Dept, of Physics, 
Salt Lake City, Utah). 

IEEE, Proceedings, vol. 52, Nov. 1964, p. 1350. 
NSF-USAF-supported research. 

Observation of 11 new laser transitions in mixtures of iodine 
and helium. With six previously reported oscillations, this brings 
the total to 17. All of these wavelengths lie between 4986 k and 
1. 06 y ; as yet, no effort has been made to extend the investigations 
beyond these extremes. Twelve of the lines have been tentatively 
identified as belonging to the spectrum of singly ionized iodine. Of 
these, all except the 5625-1 line originate on one of three 6p* levels 
of ionized iodine. These levels lie within 0. 5 ev of the 24. 58-ev 
ionization energy of helium. Thus, it appears that population en- 
hancement of the levels is achieved through a resonant ion- atom 
exchange collision involving ionized helium and ground- state iodine 
atoms. The lines at 5625 and 6904 1 oscillated when the helium 
was replaced with neon. Oscillation on the 6904-1 line was obtained 
with a low-pressure (<y0. 1 torr) mixture of iodine and krypton. No 
laser action was obtained on any of the reported lines using argon or 
xenon. W. M. R. 


A65- 13698 

DUAL POLARIZATION FM LASER COMMUNICATIONS. 

Walter M. Doyle and Matthew B. White (Philco Corp. , Research 
Laboratory, Newport Beach, Calif. ). 

IEEE, Proceedings , vol. 52, Nov. 1964, p. 1353. 

General description of the operating principles and output 
capabilities of an FM laser communication system under development 
that would utilize a plasma tube with antireflection-coated windows 
oriented perpendicular to the tube axis and an electro-optic com- 
ponent such as a Kerr cell or Pockels cell. Since the subcarrier 
frequency is to be produced by beats between laser modes of op- 
posite polarization, it will have an upper bound determined by the 
greatest separation at which the two modes can oscillate simul- 
taneously. This separation is in turn determined by the Doppler 
width of the laser transition (approximately 900 Me for the 1. 15-y 
He-Ne line). Conversely, the lower bound is determined by the 
smallest separation that can be established for mutually perpendicular 
modes before competition for atoms causes one or the other mode 
to dominate. This separation would be expected to be comparable 
in magnitude to the natural line width of the atomic transition (about 
70 Me). It has been found, however, that axial-mode separations 
of less than 27 Me can be attained, and, presumably because of 
spatial dissimilarities oftheir intensity distributions , nonaxial 
modes separated in frequency by less than 1 kc can be made to oscil- 
late at the same time. W. M. R. 


A65- 13699 

SOME OBSERVATIONS ON TRIANGULAR GaAs LASERS. 

I. Ladany(U,S. Naval Research Laboratory, Washington, D. C. ). 
IEEE, Proceedings , vol. 52, Nov. 1964, p. 1353, 1354. 

Observed behavior of 20 equilateral-triangle, gallium arsenide 
lasers with substrate doping (3 x 10 1 ® Te), zinc diffusant, contacts 
of essentially indium arid tin dots, and excitation by 1- or 2-^sec 
pulses in liquid nitrogen. Some of the unit# showed the charac- 
teristic beams at a 120° angle, attributed to the Fabry- Perot-type 
mode, although the typical Fabry-Perot spectrum could not be demon 
strated. Most gave no beam, but, rather, an isotropic light dis- 
tribution, or, sometimes, very faint lines (on an image converter); 
such spectra were identified with the internal mode. The thresholds 
of the units (10, 000 amp/cm 2 for the beam types, and slightly less 
than 7000 amp/cm 2 for the internal types) were consistent with the 
thresholds for Garfinkel's isosceles right-triangular lasers, though 
higher by a factor of 10. W. M. R, 
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A65-1 387 1 


A65-13700 

ROOM -TEMPERATURE GaAs LASER VOICE -COMMUNICATION 
SYSTEM. 

D. Kar Isons , C. W. Reno, and W. J. Hannan {Radio Corporation 
of America, RCA Laboratories, Camden, N. J. ). 

IEEE, Proceedings, vol. 52, Nov. 1964, p. 1354, 1355. 

Operating characteristics of a voice communication system 
using a gallium arsenide injection laser at room temperature. The 
feasibility of this device is seen to be the direct consequences of 
the development of specially grown low-threshold room-tempera- 
ture GaAs laser diodes recently reported. The system uses pulse 
frequency modulation at a 20-kc average repetition rate and has a 
6-kc-wide Voice channel. W. M. R. 


A6S- 13703 

GAS LASERS IN MAGNETIC FIELDS. 

S. A. Ahmed, R. C. Kocher, and H. J. Gerritsen (Radio Corpora- 
tion of America, RCA Astro Electronics Div. , David Sarnoff 
Research Center, Princeton, N. J. ). 

IEEE, Proceedings, vol. 52, Nov. 1964, p. 1356, 1357. 

Effects of axial and transverse magnetic fields on the power 
output of a helium-neon laser operating in the high-gain 3. 39-ji 
transition. The laser tube investigated was a 1-m quartz tube 
(8 -mm ID) filled with a 0. 5-torr He, 0. 1-torr Ne gas mixture and 
terminated in plane quartz windows perpendicular to the axis. 
Brewster windows were arranged in mounts insertable between the 
tube and the mirrors. Pumping was by 60-Mc RF. The variation 
of laser output was measured with and without Brewster windows 
for several pumping levels. In an axial field, the output decreased, 
eventually to extinction at about 2000 gauss. In a transverse field, 
the output first dipped slightly, then increased to remain constant 
to magnetic fields in excess of 2000 gauss. These output variations 
are attributed to Zeeman splitting and the effect of the Brewster 
windows, and to plasma effects. W. M. R. 


STABILITY AND AMPLITUDE -MODULATION CHARACTERISTIC 
OF THE DISCHARGE CURRENT, IN A DC-PUMPED, HELIUM- 
NEON GAS LASER TUBE. 

Viktor Met (Watkins- Johnson Co. , Palo Alto, Calif. ). 

IEEE, Proceedings , vol. 52, Nov. 1964, p. 1357, 1358. 

Observation of large -signal oscillatory instabilities in a variety 


of high-gain, dc-pumped, gas laser tubes, in the frequency range 
from 150 to 600 kc where stability is normally expected. Usually, 
the disturbances grow exponentially and, within a few microseconds, 
extinguish the discharge. Over a critical range, the v(i) charac- 
teristic functions as a limiter, producing sustained sinusoidal oscil- 
lations superposed on the static discharge current Io» of amplitudes 
up to one -third of Iq. An equivalent circuit is produced to explain 
the observations. R * 


A65-1370S 

SELECTION OF DISCRETE MODES IN TOROIDAL LASERS. 

D. Roess and G. Gehrer (Siemens und Halske Aktiengesellschaft, 
Zentral- Labor atorium, Munich, West Germany). 

IEEE, Proceedings , vol. 52, Nov. 1964, p. 1359, 1360. 11 refs. 

Observation of laser oscillations in ruby cubes and rings with 
highly polished surfaces. The relaxation behavior of these totally 
reflecting resonators is assumed to be the result of the simultaneous 
excitation of a great number of modes of a similarly high Q. Mode 
selection was introduced into a toroidal ruby resonator through a 
scar in the outer cylinder surface. The scar suppressed modes 
reflected in its area; the mode selection could be varied by the 
depth of the scar. Very flat scars below 50-jt depth led to no ob- 
servable variation of the frequency spectrum or of the time depend- 
ence of the emission. With a scar of 130-fi depth the spectrum was 
sharpened with two distinct maxima in the Fabry-Perot fringes. 

At the same time the emission changed in its time dependence: 
sharp spikes of regular succession alternated with periods of 
quasi- continuous emission. With a scar of 150“^ depth in a' ruby 
ring of only 0. 006% Cr^ + , discrete ‘modes could be selected at room 
temperature. The fringes then consisted of sharp lines of widths 
equal to the instrument's resolution. The emission was concentrated 


in isolated, periodical, sharp spikes, each exhibiting a periodical 
amplitude modulation, the origin of which is not yet clear. 


W. M. R. 


A65-13706 

HIGH- EFFICIENCY INJECTION LASER AT ROOM TEMPERA- 
TURE. 

H. NelBon, J. I. Pankove, F. Hawrylo, G. C. Dousmanis (Radio 
Corporation of America, RCA Laboratories, Princeton, N. J. ) , 
and C. Reno (Radio Corporation of America, RCA Defense 
Electronics Products, Camden, N. J. ) . 

IEEE, Proceedings , vol. 52, Nov. 1964, p. 1360, 1361. 5 refs. 

Operating characteristics of a room-temperature laser diode 
fabricated by the epitaxial growth of an n-type GaAs layer on a 
Zn-doped GaAs substrate. The junction was somewhat broadened 
by a subsequent diffusion treatment. Ohmic electrodes were sinter- 
ed onto both sides of the wafer which was then cleaved and cut to 
form small parallelepipeds. The laser had two cleaved (110) facets 
9 mils apart and roughly cut sides 5 mils apart, and it was soldered 
between two massive Cu bars. The drive was by either a 1. l-jisec 
pulse generator operating at 60 pulses/sec and capable of delivering 
30 amp with a rise time of about 50 nsec or by a 20-nsec pulser 
having a l-nsec rise time and capable of delivering flat-topped pulses 
of up to 36 amp at 120 pulses/ sec. W. M. R. 


A65-1371 1 

THE MINIMUM SPOT SIZE FOR A FOCUSED LASER AND THE 
UNCERTAINTY RELATION. 

P. W. Carlin (Colorado, University, Dept, of Electrical Engineering, 
Boulder, Colo.). 

IEEE, Proceedings , vol. 52, Nov. 1964, p. 1371. 

Use of the Heisenberg uncertainty principle to establish the 
lower bound for the width of the energy distribution of a focused 
laser (or other) beam from an optical device. The derived spot 
size, (l/ff)(L/d)X, is seen to be fairly close to the null-to-null 
diameter of the ordinary circular diffraction pattern, which is 
(3. 83/ff)(L/d) X . The target distance at which the average energy 
density must be less than that at the lens is L>ffd^/A. For a 10-in. 
lens and light from a ruby laser, this occurs beyond 280 km. 

W. M. R. 


A65-13367 # 

MOLECULAR -HYDROGEN LASER PULSE GENERATION 
[IMPUL'SNAIA GENERATSIIA LAZERA NA MOLEKU LLARN OM 
VODORODE]. 

P. A. Bazhulin, I. N. Kniazev, and G. G. Petrash (Akademiia 
Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

Zhurnal Eksperimental 1 noi i Teoreticheskoi Fiziki , vol. 47, 

Oct. 1964, p. 1590,1591. In Russian. 

Observation of a pulse -generated laser with a plasma resulting 
from a discharge in hydrogen as the medium. The setup used and 
the process of laser generation are described. A plausible theory 
is proposed to explain the mechanism of spectrum line inversion 
which is found to take place in the experiments. V. Z. 


A65-13871 # 

QUANTUM PARAMAGNETIC AMPLIFIERS [KVANTOVYE 
PARAMAGNITNYE USILITEU]. 

V. B. Shteinshleiger and S. V. Dedkov. 

Radiotekhnika, vol. 19, Nov. 1964, p. 5-18. 66 refs. In Russian. 

Survey of the current status of maser amplifiers, on the basis 
of information published in the US over the period 1962-1963. 

Trends in the development of maser amplifiers are outlined, start- 
ing from techniques developed to extend the transmission band of 
resonator devices and TW masers, over masers operating in the 
millimeter -wave range, to the improvement of maser noise charac- 
teristics by the use of superconducting magnets and closed-cycle 
cooling systems. A 70-Gc TW maser built by the Westinghouse 
Electric Corp. , and several advanced masers developed by the 
Microwave Electronic Corp. , the Bell Telephone Laboratories, 

Inc. , and other establishments are described. Some maser ap- 
plications in radar tracking are examined. V. P. 
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CONTINUOUS WAVE LASER ACTION ON ROTATIONAL 
TRANSITIONS OF VIBRATIONAL BAND OF CARBON DIOXIDE 
AROUND 10.4 AND 9.4 MU A65-11708 

ABSORPTION COEFFICIENT 

OUTPUT POWER OF A LASER AS A FUNCTION OF SINGLE 
PASS GAIN FOR HOMOGENEOUSLY AND INHOMOGENEOUSLY 
BROADENED SPECTRAL LINES A64-11922 


ELECTRON TRANSITIONS BETWEEN GROUND STATE STARK 
LEVELS OF ALKALINE EARTH AND ALKALI METAL HALIDES 
DOPED WITH RARE EARTH IONS A64-23429 

RELATION BETWEEN DISTRIBUTION COEFFICIENTS OF 
NEODYMIUM AND SODIUM MELT CONCENTRATIONS IN 
CONTINUOUSLY OPERATING CALCIUM TUNGSTATE LASER 
CRYSTAL A64-23441 


ABSORPTION COEFFICIENT OF ACOUSTIC WAVE, 

REGARDING AMPLIFICATION QUANTALLY AS STIMULATED 
EMISSION OF PHONONS A64-20605 

THERMAL LENS EFFECT PRODUCED BY INTRODUCTION OF 
CERTAIN SAMPLES INTO HELIUM-NEON LASER CAVITY USED 
TO MEASURE LOW VALUES OF ABSORPTION 

A64-27391 

ABSORPTION MONOCHROMATIZAT ION 

METHODS FOR OBTAINING MONOCHROMATIC RADIATION 
USING INTERFERENCE AND ABSORPTION, 

MONOCHROMATI ZATION AND LASER TECHNIQUES 

A63-11B34 

ABSORPTION SPECTRUM 

THREE-LEVEL MASER OPERATION UNDER THE EFFECTS OF 
A SMALL STOKES SHIFT, CONSIDERING SHIFT IN THE NET 
GAIN PEAK AND TEMPERATURE EFFECTS 

A63-25060 

ABSORPTION ANO EMISSION SPECTRUM OF CALCIUM 
FLUORIDE-TRIVAL ENT URANIUM LASER MATERIAL 

N63-20472 


ALLOY 

SOLID STATE PHYSICS RED - SEMICONDUCTORS, 
MAGNETOELASTICITY, ACOUSTICS OF SILICON OXIDE, 
LASERS FOR HIGH SPEED PHOTOGRAPHY, AND ALLOYS 
NOLTR-62— 125 N63-15802 

AMMONIA 

RESEARCH ON RUBY AND AMMONIA MASER AMPLIFIER 

N62-14658 

INVERSION TRANSITION IN AMMONIA OBSERVED BY MEANS 
OF A MOLECULAR BEAM MASER WITH TWO MICROWAVE 
CAVITIES, WITH SEPARATED OSCILLATING FIELDS 

A64-14946 

AMMONIA MOLECULE SORTING IN A GASEOUS MASER, WITH 
TRANSVERSE AND LONGITUDINAL ELECTROSTATIC FIELDS 

A64-15218 

AMMONIA MASER USEO FOR LOW NOISE AMPLIFICATION OF 
ELECTRON SPIN RESONANCE SIGNALS 

A64-23402 

BEATING BETWEEN MOLECULAR BEAM AMMONIA MASER MODES 
DUE TO INHOMOGENEOUS TRANSITION LINE BROADENING 



AMPLIFICATION FACTOR 
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A64-23404 

RADI OELECTRON I C APPLICATIONS OF AMMONIA MASER 
INCLUDING PHASE LOCKING WITH KLYSTRON TO OBTAIN X- 

BAND OSCILLATOR A64-23405 

RELATIVE STABILITY OF MASER USING 3,3 INVERSION 
LINE OF AMMONIA, INVESTIGATING DEPENDENCY OF 
FREQUENCY AND POWER ON DESIGN PARAMETERS 

A65-10464 

HYPERFINE INVERSION TRANSITIONS OF HEAVY AMMONIA 

INVESTIGATED FOR USE IN MASER A65-10466 

AMPLIFICATION FACTOR 

QUANTUM AMPLIFIER PROPERTIES, CALCULATING 
AMPLIFICATION FACTORS OF LASERS WITH DIELECTRIC 
AND METALLIC MIRRORS A64-10273 

EFFECTS OF OPTICAL PUMPING AND BUFFER GASES ON 
RUBIDIUM MASER GAIN A64-27433 

AMPLIFIER 

RESEARCH ON RUBY AND AMMONIA MASER AMPLIFIER 

N62-14658 

LASERS - APPLICATIONS - RANGE FINDERS, POWER 
TRANSMISSION, COMMUNICATIONS, MICROWELDING 

N62-17507 

REVIEW OF PARAMAGNETIC RESONANCE IN CRYSTALS AND 
SURVEY OF CRYSTALS FOR USE IN THREE-LEVEL MASERS 
IER SER. 60, ISSUE 439 N63-12746 

LASER APPLICATIONS - AMPLIFIER, POWER GENERATOR, G 
DETECTOR FOR COMMUNICATIONS G RADAR SYSTEMS 

N 64-12 565 

MASER APPLICATIONS IN ELECTRONIC SYSTEMS - 
AMPLIFIERS N64-12 566 

CONSTRUCTION OF CRYOGENIC DEWAR INCLUDING DESIGN 
OF JIG TO HOLD DIODES - SEMICONDUCTOR LASER 
AMPLIFIER TECHNIQUES /SEMLAM/ 

RADC-TDR-6 3-553 N64-16644 

TRANSMISSION AMPLIFIER WITH PULSED LASER DIODE G 
OXYGEN GAS LASER 

RAOC-TOR-64-148 N64-24349 

REFLECTION TYPE LASER AMPLIFIER 

TR-2467 N64-28526 

AMPLIFIER DESIGN 

BEHAVIOR OF COUPLED-CAVITY MASERS WITH PARTICULAR 
EMPHASIS ON UHF COMPONENTS FOR AMPLIFIER DESIGN 

A63-I4251 

LASER TREATED AS FABRY-PEROT RESONATOR WITH ACTIVE 
MEDIUM AND DESIGNED AS FIVE-LAYER AMPLIFIER SYSTEM 

A64-17228 

MASER AMPLIFIER COMPOSED OF ISOLATOR, RESONANT 
ACTIVE CAVITY AND COUPLING IRISES, DETERMINING 
GAIN AND ISOLATION FUNCTIONS, LOSS, BANDWIDTH AND 
SENSITIVITY A64-19748 

X-BAND MICROWAVE MASER AMPLIFIER USING SLOW-WAVE 
CIRCUIT CONSISTING OF CASCADE OF IRIS-COUPLED RUBY 
RESONATORS SEPARATED BY GARNET ISOLATORS 

A64-I9749 

COUPLED RESONATORS USED IN DECIMETER RANGE MASERS 
TO INCREASE PASSBAND AND GAIN IN RECEIVER 
AMPLIFIERS A64-26848 

INVERSE MASER FOR ELECTROMAGNETIC WAVE 
AMPLIFICATION FROM VIEWPOINT OF NEGATIVE QUANTA 

A65-I0507 

RUBY LASER AMPLIFICATION AT LIQUID NITROGEN 
TEMPERATURES 

TK-2486 N65-1 0492 

AMPLITUDE MODULATION 

SHOT NOISE ANALOGY USED TO DETERMINE POWER DENSITY 
SPECTRUM OF PULSE MOOULATED LASERS 

A65-I0226 


ARC DISCHARGE CURRENT INSTABILITY AND AMPLITUDE 
MODULATION IN HIGH GAIN D C-PUMPED HELIUM NEON 
LASER TUBE A65-13703 

ANGULAR CORRELATION 

EFFECT OF ATMOSPHERIC TURBULENCE ON LASER 
COMMUNICATIONS SYSTEM, OPTICAL WAVE FRONT 
DISTORTION, ANGULAR SCINTILLATION, AND PHASE AND 
AMPLITUDE CORRELATION FUNCTIONS 

SID-64-1894-2 N64-32756 

ANGULAR DISTRIBUTION 

ANGULAR DISTRIBUTION OF RADIATION FROM PLANAR 
JUNCTIONS OF GALLIUM ARSENIDE INJECTION LASERS 
CALCULATED VIA DIELECTRIC SLAB MODEL 

A65-I3493 

ANGULAR MOTION 

ANGULAR ROTATION SENSOR USING SQUARE RING LASER 
A SO- T DR -6 3- 6 94 N64-143L6 

ELECTROMAGNETIC ANGULAR ROTATION SENSOR - 
TRAVELING WAVE RING LASER 

AB - 1 108-0016-1 N64-29284 

ARC DISCHARGE 

ARC DISCHARGE CURRENT INSTABILITY AND AMPLITUDE 
MODULATION IN HIGH GAIN D C-PUMPED HELIUM NEON 
LASER TUBE A65-13703 

ARGON 

GAS DISCHARGE TUBES FILLED WITH ARGON FOUND TO BE 
AS EFFECTIVE AS XENON DISCHARGE TUBES FOR PUMPING 
A RUBY LASER A64-1320I 

RUBY LASER INDUCED BREAKDOWN IN ARGON AND AIR 
AS FUNCTIONS OF GAS PRESSURE AND PEAK LASER 
PULSE POWER 

REPT. -1579-12 N65-12477 

ARGON PLASMA 

RADIATIVE LIFETIMES AND TOTAL DESTRUCTIVE 
COLLISION CROSS SECTIONS FOR ARGON LASER LEVELS 

A64-28363 

AROMATIC COMPOUND 

AROMATIC ORGANIC LASER DEVELOPMENT 

AD-429409 N64-31121 

AROMATIC ORGANIC LASER - SPECTROSCOPIC 
MEASUREMENTS, POLYMERIZATION, AND OPTICAL PROPERTY 
OF POLYMERS 

AD-444962 N64-31122 

ARSENIC COMPOUND 

GALLIUM ARSENIC PHOSPHIDE SYNTHESIS BY HALOGEN 
VAPOR INTO LASER JUNCTIONS 

AFCRL-63-552/B/ N64-13844 

ASTRONOMY 

MASER SYSTEM FOR RADAR ASTRONOMY 

N62-I4666 

ASTROPHYSICS 

COLLISION PHENOMENA, IN ASTROPHYSICS, GEOPHYSICS, 
AND MASERS 

PB- 161625 N62-11348 

ATMOSPHERIC ABSORPTION 

MEASUREMENT OF ATMOSPHERIC ABSORPTION OF LASER 
RADIATION N63-19987 

ATMOSPHERIC ATTENUATION 

ATMOSPHERIC ABSORPTION AND SCATTER EFFECTS ON 
PERFORMANCE OF LASER TRANSMISSION SYSTEMS 

A65- 12370 

ATMOSPHERIC CONDITION EFFECT 

MOLECULAR ABSORPTION PROBLEMS IN RELATION TO RUBY 
LASER WAVE PROPAGATION IN THE ATMOSPHERE 

A63-16787 

ATMOSPHERIC EFFECTS ON LASER PROPAGATION 
SID-64-1894-1 N64-32083 

ATMOSPHERIC DENSITY 

ATMOSPHERIC FREE STREAM DENSITY MEASUREMENT USING 
PULSED LASER BEAM BACKSC ATT ER I NG CONCEPT 

A65-1I45I 
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ATMOSPHERIC IONIZATION 

MULTIPHOTONIC PROCESSES FOR AIR BREAKDOWN UNDER 
ACTION OF RUBY LASER BEAM A65-10665 

ATMOSPHERIC SCATTERING 

DETECTION OF THE OPTICAL ECHOES FROM ATMOSPHERIC 
CONSTITUENTS IN THE UPPER REGIONS BY OPTICAL RADAR 

A63-25277 


AUTOCORRELATOR AND SQUARE LAW DETECTOR 


A64-26110 


AUTOMATIC FREQUENCY CONTROL 

DEVELOPMENT OF AN AUTOMATIC FREQUENCY CONTROL 
LASER USED IN THE OPTICAL HETERODYNE DETECTION OF 
FREQUENCY MODULATED LIGHT A63-16785 


OPTICAL RADAR EXPERIMENTS USING RUBY LASER 
INDICATE EXISTENCE OF SCATTERING LAYER IN UPPER 
LATITUDE AND CORRELATION WITH METEORIC 
FRAGMENTATION MODEL A64-17912 

TRANSMISSION VALUES AND ABSOLUTE SCATTERING 
FUNCTIONS FOR RAYLEIGH AND MIE PARTICLE SCATTERING 
IN MESOSPHERE A64-20056 

DISCONTINUITIES IN LASER RADAR BACKCATTER SIGNALS 
FROM STRATIFIED CLEAR ATMOSPHERE 

A64-27413 

ATMOSPHERIC TURBULENCE 

EFFECT OF ATMOSPHERIC TURBULENCE ON LASER 
COMMUNICATIONS SYSTEM, OPTICAL WAVE FRONT 
DISTORTION, ANGULAR SCINTILLATION, AND PHASE AND 
AMPLITUDE CORRELATION FUNCTIONS 

SI D-6A- 18 94-2 N64-32756 

EFFECT OF ATMOSPHERIC TURBULENCE ON LASER 
COMMUNICATION SYSTEMS 

TM-91 N64-32757 

RUBY LASER RANGEFINDER DESIGN CONSIDERING EFFECTS 
OF BACKSCATTERING, ATMOSPHERIC MICROTURBULENCE AND 
FLUCTUATIONS IN PHOTOELECTRIC EMISSIONS AND 
MULTIPLIER GAIN A65-12363 

ATOMIC CLOCK 

STUDY OF AMMONIA MASERS RELATIVE TO THEIR USE AS 
ATOMIC FREQUENCY STANDARDS A63-12635 

CESIUM ATOMIC BEAM FREQUENCY STANDARD, GAS CELLS* 
AMMONIA MASERS, HYDROGEN MASERS AND OPTICAL 
MASERS AS ATOMIC STANDARDS OF TIME 

A63-25765 

TIME AND FREQUENCY STANDARD CONSTRUCTION BASED ON 
CESIUM AND AMMONIUM MASERS, ANALYZING OSCILLATION 
FREQUENCY AND METHODS OF ITS SPECTRAL LINE 
ADJUSTMENT A65-10463 

ATOMIC EXCITATION 

POPULATION INVERSIONS BY GAS-DYNAMIC METHODS AND 
FEASIBILITY OF LASER ACTIVITY FOR ATOMIC 
EXCITATION 

CAL-RH-1670-A-1 N63-19641 

MIRRORLESS LASER DESIGN ACCOMPLISHING COHERENCE 
BRIGHTENING BY BROWN-TWIST EFFECT 

A64-23368 

INTERACTION OF SINGLE MASER CAVITY MODE WITH 
SYSTEM OF ATOMS, GIVING COMPUTER CALCULATION OF 
TIME VARIATION OF PHOTON NUMBER 

A64-27928 

SMALL MAGNETIC FIELD EFFECT ON DEGENERATE LEVELS 
OF GAS LASER TRANSITION, NOTING INTENSITY AND 
POLARIZATION CHANGES A65-11709 

ATOMIC GAS 

QUENCHING AND COHERENT SCATTERING OF METASTABLE 2S 
STATE OF ATOMIC HYDROGEN BY MEANS OF OPTICAL 
RADIATION, HAVING A WEAK FIELD AS IN LIGHT FROM 
RUBY LASER A64-13531 

ATTITUDE CONTROL 

SPACECRAFT SENSOR DESIGN ANO REQUIREMENTS FOR 
NAVIGATION AND ATTITUDE CONTROL SYSTEMS 

A63-1 0560 

ATTITUDE INDICATOR 

ELECTRO-OPTICAL MEASUREMENT OF MISSILE ATTITUDE 
DURING LAUNCH USING LASER BEAMS 

ESD-TDR-63-624 N64-19974 

AUTOCORRELATION 

DEMODULATION OF PHASE MODULATED LASER BEAM, USING 


BACKSCATTER 

ATMOSPHERIC FREE STREAM DENSITY MEASUREMENT USING 
PULSED LASER BEAM BACKSCATTERING CONCEPT 

A65-11451 

BACKWARD WAVE OSCILLATOR 

MAXIMUM GAIN FOR FORWARD t BACKWARD WAVE OPTICAL 
MASER AMPLIFIERS 

USAELRDL-TR-2375 N64-14325 

BALANCE EQUATION 

EFFECT OF SPONTANEOUS EMISSION UPON LASER 
TRANSIENT RESPONSE MAY NOT BE NEGLECTED AT LOW 
PUMPING RATE EVEN FOR SINGLE LEVEL LASERS 

A64-28603 

BANDWIDTH 

INSTANTANEOUS BROADBAND TRAVELING WAVE MASER 
SYSTEM - REQUIREMENTS FOR STRUCTURE AND MAGNETIC 
FIELD 

R ADC- TDR— 63-46 1 N64-12592 

BARITE 

PARAMAGNETIC RESONANCE OF IMPURITIES IN NATURAL 

CRYSTALS OF CALCITE ANO BARITE MASERS 

IER SER. 60, ISSUE 452 N63-20413 

BARIUM TITANATE 

GROWTH OF LARGE CUBIC CRYSTALS FOR LASERS FROM 
STANNATES, TITANATES, AND ZIRCONATES OF BARIUM 
AND STRONTIUM 

AD-442555 N64-29681 

BARIUM ZIRCONATE 

GROWTH OF LARGE CUBIC CRYSTALS FOR LASERS FROM 
STANNATES, TITANATES, AND ZIRCONATES OF BARIUM 
AND STRONTIUM 

AO-442555 N64-29681 


S— 66 SATELLITE OPTICAL TRACKING EXPERIMENT USING 
LASER BEACON 

NASA-TM— X-52075 N64-10108 

BEACON SATELLITE 

S-66 OPTICAL TRACKING EXPERIMENT CONSISTING OF 
SATELLITE BORNE REFLECTOR WITH PULSED RUBY LASER 
TO MEASURE TIME OF FLIGHT FOR ACCURATE RANGE 

A64-23997 

BEAM CURRENT 

MILLIMETRE PHOTOELECTRIC LASER MIXER SHOWING 
TRANSVERSE CURRENT WAVE WITH WIDE RANGE OF PHASE 
VELOCITIES A64-24045 

BETATRON 

BETATRON, CONVERTER CAMERA, LASER INTERFEROMETER, 
AND SHOCK TUBE FACILITY FOR PLASMA PARTICLE 
ACCELERATION STUDY 

AFCRL-64-412 N64-21709 


BIBLIOGRAPHY 

BIBLIOGRAPHY ON MASERS AND LASERS 
AD-274-843 

LASERS - BIBLIOGRAPHY 
UCRL-6769 

LASERS - BIBLIOGRAPHY, 1958 TO 1962 


METAL WORKING APPLICATIONS OF LASERS - 

ANNOTATED BIBLIOGRAPHY 

SB-63-22 

BIBLIOGRAPHY OF LASERS AND MASERS 


BIBLIOGRAPHY OF LASER TECHNOLOGY 


N62-16763 


N63-10461 


N63-16379 


N63- 19444 


N63-22774 
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SB-63-23 N64-15978 

BIBLIOGRAPHY ON MASERS AND LASERS 

TG-230-B1 N64-16962 

CRYSTALLOGRAPHY, CRYSTAL GROWTH 6 CHEMISTRY, 

GLASS. IONS FOR LASERS. AND ANNOTATED BIBLIOGRAPHY 
ON LASER MATERIALS 

NAS A-CR-7 5 N64-30992 

BIOLOGICAL EFFECT 

LASERS AND THEIR BIOLOGICAL EFFECTS 

0R-388S N64-21784 

BIOLOGY /GEN/ 

PROSPECTS FOR USE OF LASERS IN BIOLOGY £ MEDICINE 
JPRS-2 2994 N64-14149 

BIREFRINGENCE 

MICROWAVE CIRCUIT DEVICES TO CONTROL COHERENT 
OPTICAL BEAMS USING BIREFRINGENT CRYSTALS - LASER 
RADIATION 

RM-234J N64-33839 

AXIAL MODE COMPETITION AND FREQUENCY SPLITTING 
DUE TO BIREFRINGENCE IN DUAL POLARIZATION HELIUM 
NEON LASER A65-1248I 

BORON 

RATE EQUATIONS DERIVED FOR SIX-LEVEL MASER USING 
CROSS RELAXATIONS BETWEEN SPIN LEVELS IN 
PHOSPHORUS-BORON DOPED SILICON 

AFCRL-64-243 N64-28577 

BRILLOUIN EFFECT 

RUBY LASER USED TO AMPLIFY AND FACILITATE 
MEASUREMENT OF BRILLOUIN LIGHT SCATTERING 

A64-27387 

BRILLOUIN ZONE 

OPTICAL MASER APPLIED TO BRILLOUIN SCATTERING 
SPECTROSCOPY 

AD-432142 N64-I6834 

BROADBAND AMPLIFIER 

CHROMIUM DOPED RUTILE MASER USES CROSS RELAXATION 
EFFECT TO PROVIDE BROADBAND AMPLIFICATION 

A64-22658 

BUFFER 

EFFECTS OF OPTICAL PUMPING AND BUFFER GASES ON 
RUBIDIUM MASER GAIN A64-27433 

C 

CADMIUM COMPOUND 

PREPARATION AND ELECTROLUMINESCENCE OF ZINC AND 
CADMIUM SEMICONDUCTOR MATERIALS FOR LASERS 
AD-442258 N64-31642 

CADMIUM FLUORIDE 

ABSORPTION AND EMISSION SPECTRA STUDIES OF CALCIUM 
FLUORIDE AND CADMIUM FLUORIDE CRYSTALS DOPED WITH 
TRANSITION METAL AND/OR RARE EARTH IONS FOR USE AS 
LASER HOSTS 

AD-446246 N64-33749 

CADMIUM SULFIDE 

DISCUSSION OF SEMICONDUCTOR FLUORESCENCE AND ITS 
POSSIBLE USE IN AN OPTICAL MASER, WITH ATTENTION 
GIVEN TO SHARP-LINE EMISSION IN CADMIUM SULFIDE 

A63-H878 

SEMICONDUCTOR DEVICE STUDIES - COPPER-DOPED AND 
SILVER-DOPED CADMIUM SULFIDE CRYSTALS, IMPURITY 
EFFECT ON ZINC SELENIDE ELECTRIC PROPERTIES, AND 
JUNCTION LASER DESIGN 

AFCRL-64-702 N64-3I819 

CALCITE 

PARAMAGNETIC RESONANCE OF IMPURITIES IN NATURAL 

CRYSTALS OF CALCITE AND BARITE MASERS 

IE R SER. 60, ISSUE 452 N63-204I3 

CALCIUM COMPOUND 

YTTRIUM-ALUMINUM GARNET /YAG/ CRYSTAL, LANTHANUM 
ALUMINATE, 6 CALCIUM MOLYBDATE AS HOST MATERIALS 
FOR SOLID STATE ROOM TEMPERATURE LASERS 
IER-3 N64-30 1 70 


CALCIUM FLUORIDE 

ANALYSIS OF HOLMI UM-DOPED CALCIUM FLUORIDE FOR 
USE AS A MASER MATERIAL A63-12296 

ANALYSIS OF URANIUM-DOPED CALCIUM FLUORIDE FOR 
USE AS A LASER MATERIAL A63-12297 

ABSORPTION AND EMISSION SPECTRUM OF CALCIUM 
FLUOR I OE-TRI VALENT URANIUM LASER MATERIAL 

N63-20472 

STIMULATED EMISSION OF OPTICAL RADIATION FROM 
ERBIUM-DOPED CALCIUM FLUORIDE, ANALYZING 
WAVELENGTHS AND ENERGY LEVEL DIAGRAM 

A64-125I7 

ZEEMAN TUNING AND INTERNAL MODULATION OF RARE 
EARTH DOPED CALCIUM FLUORIDE-DYSPROSIUM LASER 
SYSTEM, USING SMALL HOMOGENEOUS AND INHOMOGENEOUS 
MAGNETIC FIELDS A64-13351 

INJECTION LUMINESCENT PUMPING OF DYSPROSIUM DOPED 
CALCIUM FLUORIDE LASER A64-19944 

LASER ACTION IN CALCIUM FLUORIDE-URANIUM SYSTEM 

A64-23427 

THULIUM AND DYSPROSIUM IONS USED IN CALCIUM 
FLUORIDE LASERS TO PROOUCE ABSORPTION BANDS IN 
CONVENIENT SPECTRAL REGIONS A64-23438 

PUMPING OF CALCIUM FLUORIDE-DYSPROSIUM ION LASER 
USING GALLIUM ARSENIDE DIODES 

NASA-CR-58645 N64-29407 

ABSORPTION AND EMISSION SPECTRA STUDIES OF CALCIUM 

FLUORIOE AND CADMIUM FLUORIDE CRYSTALS DOPED WITH 
TRANSITION METAL AND/OR RARE EARTH IONS FOR USE AS 
LASER HOSTS 

AD-446246 N64-33749 

CALCIUM NIOBATE 

LASER ACTION IN SINGLE CRYSTALS OF CALCIUM NIOBATE 
DOPED WITH TRIVALENT NEODYMIUM, HOLMIUM, 
PRASEODYMIUM ERBIUM AND THULIUM 

A64-11920 

CALCIUM TUNGSTATE 

ENHANCEMENT OF SECOND HARMONIC POWER, GENERATED BY 
A DIELECTRIC CRYSTAL OF ADENOSINE DIPHOSPHATE 
INSIDE A LASER CAVITY OF NEODYMIUM DOPED CALCIUM 
TUNGSTATE CRYSTAL A64-I04I9 

Q-SWITCHING OF A CALCIUM TUNGSTATE-NEODYMIUM 
LASER, WITH OUTPUT CONSISTING OF A VARIABLE NUMBER 
OF SHORT PULSES A64-L1933 

METAL LIGHT SCATTERING CENTERS IN CALCIUM 
TUNGSTATE LASER CRYSTALS, PULLED FROM IRIDIUM 
CRUCIBLES A64-I2010 

DEPENDENCE OF ROOM-TEMPERATURE LASER OSCILLATION 
THRESHOLD ON NEODYMIUM CONCENTRATION IN SODIUM- 
COMPENSATED CALCIUM TUNGSTATE CRYSTALS 

A64-I4056 

THRESHOLD VALUE OF NEODYMIUM DOPED CALCIUM 
TUNGSTATE LASER WHICH OSCILLATES SIMULTANEOUSLY AT 
10,585 AND 10,652 ANGSTROMS A64-19405 

RELATION BETWEEN DISTRIBUTION COEFFICIENTS OF 
NEODYMIUM AND SODIUM MELT CONCENTRATIONS IN 
CONTINUOUSLY OPERATING CALCIUM TUNGSTATE LASER 
CRYSTAL A64-23441 

SPECTROSCOPIC PROPERTIES AND LASER EFFECTS OF 
NEODYMIUM IN CALCIUM TUNGSTATE, INVESTIGATING 
EMISSION LINES, ENERGY LEVELS AND CRYSTAL 
IMPERFECTIONS A64-23964 

CALIBRATOR 

ABSOLUTE INTERFEROMETRIC LASER CALIBRATOR PROVIDES 
LENGTH MEASURING WITH LABORATORY ACCURACY IN 
INDUSTRIAL ENVIRONMENT A65-1209I 

CALORIMETER 

LIQUID ABSORPTION CALORIMETER FOR LASER ENERGY 

N63-18111 
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COHERENT LIGHT 


CALORIMETRY 

POWER AND ENERGY OF PULSED LASER MEASURED, 
REVIEWING TECHNIQUES AVAILABLE A65-12385 

CAMERA 

BETATRON, CONVERTER CAMERA, LASER INTERFEROMETER, 
AND SHOCK TUBE FACILITY FOR PLASMA PARTICLE 
ACCELERATION STUDY 

AFCRL-64-412 N64-21709 

CARBON DIOXIDE 

CONTINUOUS WAVE LASER ACTION ON ROTATIONAL 
TRANSITIONS OF VIBRATIONAL BAND OF CARBON DIOXIDE 
AROUND 10.4 AND 9.4 MU A65-1I708 

CARRIER INJECTION 

N- P- P STRUCTURE WITH TWO WIDE-GAP EMITTERS USED 
FOR SEMICONDUCTOR LASERS TO IMPROVE INJECTION 
EFFICIENCY OF CARRIERS INTO INVERTED REGION 

A65-1I116 


CATHODE 

ELECTRON 6 ION EMISSION FROM LASER-HEATED OXIDE 
CATHODES N64-13798 

CATHODE RAY TUBE 

NEGATIVE GLOW REGION OF COLD CATHODE DISCHARGE IN 
HELIUM-NEON MIXTURE EXAMINED AS ACTIVE MEDIUM FOR 
CONTINUOUS LASER OSCILLATION A65-I2387 

CAVITY 

INFLUENCE OF HYP ER FREQUENCY CIRCUITS ON THE 
PERFORMANCES OF A MASER WITH COUPLED CAVITIES 

N62-14659 

MOUNTING AND TUNING MECHANISM FOR INCORPORATING 
SOLID CAVITY INTO HYDROGEN MASERS 

NAS A-CR-5 8644 N64-29401 

CAVITY RESONANCE 

OSCILLATING AMMONIA MASER AS A DETECTOR OF 
MOLECULAR TRANSITIONS OCCURING IN AN AUXILIARY 
RESONANT STRUCTURE A63-23678 

TIME DEPENDENT BEHAVIOR OF THE RADIATION BUILDUP 

IN A GIANT PULSE LASER, NEGLECTING CAVITY LOSSES 

A64-14968 

MODE SELECTION AND SPATIAL COHERENCY CONDITIONS 
FOR ILLUMINATED FABRY-PEROT MASER CAVITY 

A64-21997 

CHROMIUM DOPED RUTILE MASER USES CROSS RELAXATION 
EFFECT TO PROVIDE BROADBAND AMPLIFICATION 

A64-22658 

SIMPLIFYING THEORY OF OPTICAL RESONATORS TO 
ANALYZE COMPLEX CAVITIES - LASER THEORY 
AD-423698 N64-12993 

MOLECULAR RADIATION IN DETUNED CAVITY AND DOUBLE 
CAVITY MASER PHENOMENA A65-12084 

CAVITY RESONATOR 

CHARACTERISTICS OF LASER OPERATION WITH 
DISCUSSION OF LASER CAVITY AIMED AT THE 
RADIO-ELECTRICIAN A63-1099I 

BRIEF REPORT ON THE PERFORMANCE CHARACTERISTICS 
OF A FOUR-LEVEL, PUSH-PULL MASER USING A 
REFLECTION-TYPE CAVITY A63-12847 

LASER ACTION IN RESONATOR OF UNBOUNDED PLANE 
PARALLEL SLAB CONTAINING ACTIVE MEDIUM 

A64-I7369 

STIMULATED COMBINATION LIGHT SCATTERING WITHIN AND 
OUTSIDE RESONATOR CAVITY BASED ON LASER 
DEVELOPMENT A64-23104 

OPTICAL PUMPING IN LASER ATOMIC SYSTEM BY STRONGLY 
INCOHERENT PHOTON WAVES A64-23376 

NONSTEADY STATE LASER PROCESSES DESCRIBED FOR 
COHERENT AND INCOHERENT CASES A64-23377 

OPERATION AND MATERIAL PROPERTIES FOR SOLID STATE 
SUBMILLIMETER MASERS A64-23422 


LASER OSCILLATION THRESHOLD, EXAMINING EFFECTS OF 
CHROMIUM ION CONCENTRATION, RUBY SAMPLE DIAMETER 
AND LENGTH, CAVITY END PLATE REFLECTIVITY AND 
TEMPERATURE A64-23977 

CERIUM COMPOUND 

STIMULATED EMISSION OF SINGLE CRYSTALS OF 
NEODYMIUM DOPE CERIUM FLORIDE BY LATTICE ENERGY 
TRANSFER A64-20354 

CESIUM 

PROPERTIES OF GASEOUS £ SOLID-STATE LASER DEVICES, 
CESIUM £ RUBY 

TRG-1 34— QTR— 2 N63-11436 

CESIUM VAPOR 

CONSTRUCTION AND OPERATION OF CESIUM VAPOR MASER 
USED TO MEASURE GEOMAGNETIC FIELD 

A64-23393 


CHELATE COMPOUND 

LASER ACTION OF EUROPIUM BENZOYL ACETON AT E IN A 
QUARTZ CAPILLARY TUBE A64-13372 

EUROPIUM CHELATE SOLUTION CONSIDERED AS POSSIBLE 
LIQUID LASER, BASED ON SPECTRUM ANALYSIS 

A64-23435 

RARE EARTH CHELATES CHARACTERISTICS, ENERGY 
LEVELS, MEASUREMENTS FOR POSSIBLE LASER 
PERFORMANCE, SPECIFICALLY EUROPIUM 

TRISBENZOYLACETONATE A64-28292 

EUROPIUM BENZOYLACETONATE LASER PROCESSES 
TR-63-0 52.2 N64-31142 

CHROMIUM 

MASER PROPERTIES OF CHROMIUM IN ZINC TUNGSTATE FOR 

L-BAND AMPLIFICATION N63-23528 

CHROMIUM DOPED RUTILE TRAVELING WAVE MASER 

NAS A-TN-D— 2490 N64-29453 

CLOSED CYCLE 

OPERATION OF A CAVITY-TYPE MASER IN A CLOSED-CYCLE 

HELIUM REFRIGERATOR A63-16780 

CLOSED LOOP SYSTEM 

RING LASERS CONSIDERING LIMITING EFFECTS OF 
LOCKING, CIRCUIT TUNING, HOLE BURNING AND GAS 
DRIFT A65-12375 

COHERENT LIGHT 

COHERENT LIGHT FOR COMMUNICATION - LASERS 

N62-17338 

DESIGN AND PRINCIPLES OF OPERATION OF LASERS, 

WITH EMPHASIS ON THEIR FUTURE POTENTIALS 

AND APPLICATIONS A63-10067 

APPLICATION OF COHERENT LIGHT SOURCES TO 
COMMUNICATION, RADAR, ENERGY CONCENTRATION ANO 
LONG-RANGE TRANSMISSION A63-10990 

DESIGN OF COHERENT LIGHT TRAVELING-WAVE PHASE 
MODULATOR A63-12309 

DESIGN OF A COHERENT LIGHT DETECTOR FOR USE IN 
OPTICAL RADAR SYSTEMS A63-12314 

THEORETICAL AND EXPERIMENTAL INVESTIGATION OF THE 
FOCUSING OF PUMPING LIGHT BY HIGH REFRACTIVE INDEX 
SHEATHS COVERING A RUBY ROD MASER MATERIAL 

A63-14407 

CONVERSION OF A LASER BEAM TO ANY FREQUENCY AND 
AMPLIFICATION BASED ON A STUDY OF NONLINEAR 
DPTICAL EFFECTS ON COHERENT LIGHT 

A63-17865 

SEMICONDUCTOR QUANTUM GENERATOR USING GALLIUM 
ARSENIDE P-N JUNCTIONS, DISCUSSING COHERENT LIGHT 
GENERATION AT 77 DEGREES KELVIN 

A63-21890 

COHERENT LIGHT PROPERTIES OF LASERS ARE ANALYZED 
IN ADDITION TO LIGHT SCATTERING PHENOMENA FROM 
VARIOUS SURFACES A63-23544 
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COHERENT RADAR 


SUBJECT INDEX 


INJECTION LASER THAT SKIPS INTERMEDIATE STEP OF 
OPTICAL PUMPING AND CONVERTS DC POWER DIRECTLY 
INTO COHERENT LIGHT A64-11684 

CAPABILITIES, OUTPUT AND CONSTRUCTION MATERIALS OF 
LASERS AND GAS DISCHARGE MASERS 

A64-15503 

OPTICAL HARMONICS PRODUCED BY RUBY LASER LIGHT 
PASSING THROUGH NONLINEAR CRYSTAL, NOTING FACTORS 
AFFECTING COHERENT INTERACTION LENGTH 

A64-19386 

LIGHT RADIATION FIELD DESCRIBED QUANTUM 
MECHANICALLY BY DENSITY MATRIX AND CLASSICALLY BY 
FLUCTUATING WAVE AMPLITUDE A64-23373 

SIMULTANEOUS COHERENT RAMAN LASER OSCILLATIONS IN 
LIQUID MIXTURES USED FOR OPTICAL MIXING 
EXPERIMENTS A64-25146 

EXPERIMENTAL APPARATUS WHICH QUANTITATIVELY 
MtASURES SPATIAL COHERENCE OF HELIUM-NEON LASER 
BEAM A64-25895 

CONTRAST OF INTERFERENCE FRINGES IN TWYMAN-GREEN 
INTERFEROMETER DETERMINED BY SPATIAL COHERENCE OF 
LIGHT SOURCE A64-26083 

GRAPHIC REPRESENTATION OF PHASE STRUCTURE OF BEAM 
FROM RUBY LASER A64-26444 

INTERFEROMETRIC TRACKING SYSTEM USES SPATIAL AND 
TEMPORAL COHERENCE AND SHORT WAVELENGTH AND HIGH 
DEGREE OF COLL IMAT I ON OBTAINABLE WITH LASER 

A 64 -26 745 

TECHNIQUES FOR LASER BEAM STEERING AND FORMING 
COHERENT LASER PHASED ARRAY SYSTEM 

A64-26747 

LASER OUTPUT AS COHERENT LIGHT SOURCE IN CONTACT 
PRINTING A64-27492 

INJECTION LASERS FOR COMMUNICATION AND PRECISION 
RADAR TRACKING A64-28293 

COHERENT LIGHT DETECTION AND RANGING /COLIDAR/ 
SYSTEM WITH ANGULAR BEAMWIDTH OF ONE MINUTE OF ARC 

A64-2 8 2 94 

LASER - NOVEL PROPERTIES, WORKING PRINCIPLES, AND 
COHERENCE OF LASER RADIATION N64-I2560 

LASER PROPERTIES, TECHNIQUES AND USES, EMPHASIZING 
EMISSION MONOCHROMATICITY AND COHERENCE 

A65-11540 

COHERENT LIGHT - TRANSFER FUNCTIONS, PROPAGATION, 
MICROWAVE AND OPTICAL RADARS, OPTICAL 
MEASUREMENT, AND FAR FIELD ANTENNA PATTERN 
D- 5210 -70-T8 0-110 N65-12282 

COHERENT RADAR 

PHASED LASER ARRAY FOR COHERENT OPTICAL RADAR 
AB -1272-0016-1 N65-11886 

COHERENT RADIATION 

SEMICONDUCTOR MASER EXPERIMENTS PRODUCING 
COHERENT RADIATION FROM GALLIUM ARSENIDE DIODES 

A63-10945 

COHERENCE AND INDIRECTIVITY OF EMISSION FROM A 
RUBY LASER A63-11431 

METHODS FOR OBTAINING MONOCHROMATIC RADIATION 
USING INTERFERENCE AND ABSORPTION, 

MONOCHROMATI Z AT I ON AND LASER TECHNIQUES 

A63-11834 

OPTICAL MASER PRINCIPLES ARE REVIEWED, INCLUDING 
THE DESIGN OF INFRARED AND OPTICAL COHERENT 
OSCILLATORS AND AMPLIFIERS A63-22997 

PROBLEMS IN GENERATING, MODULATING AND RECEIVING 
COHERENT OPTICAL RADIATION, AND IN DESIGN OF 
LASERS TO OPERATE AT CERTAIN FREQUENCY BANDS 

A63-25412 


LASER DEVELOPMENT OUTLINED AND THE SIGNIFICANCE 
AND EXTENT OF COHERENT OPTICAL EMISSION EXPLAINED 

A63-26033 

COHERENCE AND TIME SCANNING OF RUBY LASER EMISSION 
SPECTRUM, EXAMINING TIME DEPENDENCE OF EXCITATION 
MODES A64-13286 

THERMIONIC LASER OPERATION, EXAMINING NUCLEAR HEAT 
CONVERSION TO COHERENT RADIATION, USING ARC MODE 
DISCHARGE A64-15878 

COHERENT LASER BEAT FREQUENCY RADIATION IN FAR 
INFRARED REGION CAN BE OBTAINED THROUGH TWO 
OPTICAL SOURCES, USING SMITH-PURCELL COUPLER 

A64-18985 

MIRRORLESS LASER DESIGN ACCOMPLISHING COHERENCE 
BRIGHTENING BY BROWN-TWIST EFFECT 

A64-23368 

TIME AND SPACE COHERENCE AS APPLIED TO LASERS, 
NOTING EFFECT ON BEAMWIDTH A64-23375 

LASER SIGNAL RECEPTION BY PHOTODETECTOR EMPLOYING 
SPACE-TIME SPECTRUM METHOD A64-23380 

TIME DEPENDENCE OF PULSED RUBY LASER COHERENCE, 
EMISSION SPECTRUM AND PULSATION 

A64-24014 

SPECTRAL LINE WIDTH DIMINISHING AT APPROACH OF 
SELF-EXCITATION THRESHOLD OF SEMICONDUCTOR LASER 
ON P-N JUNCTIONS IN GALLIUM ARSENIDE 

A64-2406 1 

GENERATION & CONTROL OF COHERENT OPTICAL BEAMS - 
SOLID, LIQUID, £ GAS LASERS 

RADC-TDR-63-450, VOL. 2 N64-14495 

LASER ELECTROMAGNETICS - GENERATION, PROPAGATION, 
AND DETECTION OF VERY HIGH FREQUENCY OPTICAL 
COHERENT RADIATION 

AFCRL-64-538 N64-29835 

TECHNIQUES OF OBTAINING POPULATION INVERSIONS IN 
MOLECULAR VIBRATIONAL ENERGY LEVELS TO BE USED TO 
GENERATE COHERENT INFRARED RADIATION 
VAR IAN- 3 1 4-1 S N64-30159 

SMALL MAGNETIC FIELD EFFECT ON DEGENERATE LEVELS 
OF GAS LASER TRANSITION, NOTING INTENSITY AND 
POLARIZATION CHANGES A65-11709 

COHERENT SCATTERING 

QUENCHING AND COHERENT SCATTERING OF METASTABLE 2S 
STATE OF ATOMIC HYDROGEN BY MEANS OF OPTICAL 
RADIATION, HAVING A WEAK FIELD AS IN LIGHT FROM 
RUBY LASER A64-13531 

COHERENT SOURCE 

SEMICONDUCTOR MASER EXPERIMENTS PRODUCING 
COHERENT RADIATION FROM GALLIUM ARSENIDE DIODES 

A63-10945 

COLLISION 

COLLISION PHENOMENA IN ASTROPHYSICS, GEOPHYSICS, 
AND MASERS 

PB-161625 N62-11348 

COMMUNICATION 

LASERS - APPLICATIONS - RANGE FINDERS, POWER 
TRANSMISSION, COMMUNICATIONS, MICROWELDING 

N62-17507 

DESIGN AND PRINCIPLES OF OPERATION OF LASERS, 

WITH EMPHASIS ON THEIR FUTURE POTENTIALS 

AND APPLICATIONS A63-10067 

APPLICATION OF COHERENT LIGHT SOURCES TO 
COMMUNICATION, RADAR, ENERGY CONCENTRATION AND 
LONG-RANGE TRANSMISSION A63-10990 

INFORMATION RATE AND CAPACITY IN LASER 
COMMUNICATIONS A63-13106 

DISCUSSION OF LIMITATIONS OF LASERS FOR DEEP SPACE 
COMMUNICATIONS DUE TO THE ELABORATE AND COSTLY 
PRECISION TRACKING GEAR NECESSARY 
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SUBJECT INDEX 


CROSS RELAXATION 


A63-14 176 

DISCUSSION OF LONG-RANGE COMMUNICATION POTENTIALS 
OF LASERS, INCLUDING AN ANALYSIS OF IDEALIZED 
SYSTEMS A63-14773 

BRIEF INTRODUCTION AND BIBLIOGRAPHY ON LASERS, AND 
THEIR APPLICATIONS TO SPACE COMMUNICATIONS AND 
OTHER AREAS A63-15052 


INFRARED RADIATION, COMPUTER DESIGN, MASERS, 
LASERS, RADIO ASTRONOMY, £ RADIO METEOROLOGY 
ONRL-9-64 N64-20308 

COMPUTER PROGRAM 

IBM 1620 COMPUTER PROGRAM FOR CALCULATING 
EFFICIENCY OF PULSED FOUR LEVEL LASER FROM SYSTEM 
PARAMETERS AND PHYSICAL CHARACTERISTICS OF LASER 
MATERIAL AND PUMPING SOURCE, WITH APPLICATION TO 
TRIVALENT NEODYMIUM LASER A64-18997 


RECENT ADVANCES IN LASER RESEARCH AND A 
DESCRIPTION OF THEIR POSSIBLE APPLICATIONS IN 
OPTICS AND COMMUNICATIONS A63-16636 

OPTICAL COMMUNICATION SYSTEMS USING HELIUM-NEON 
CW LASERS A63-18060 

ADVANCES IN LASER TECHNOLOGY INCLUDING 
OSCILLATORS, MODULATORS, AND DETECTORS AS APPLIED 
TO COMMUNICATION AND RADAR SYSTEMS 

A63-2I055 

OPTICAL HETERODYNING WITH A LASER SYSTEM FOR LONG- 
RANGE, BROADBAND COMMUNICATIONS THROUGH SPACE 

A63-21484 

OPERATIONAL PRINCIPLES OF GASEOUS, LIQUID AND 
SEMICONDUCTOR JUNCTION LASERS, AND APPLICATIONS 
TO COMMUNICATIONS, ELECTRONIC GYROSCOPES AND 
METROLOGY A63-240U 

PRINCIPLE OF LASER OPERATION AND APPLICATIONS OF 
LASERSIN COMMUNICATIONS, ANTIMISSILE WEAPONS, 
OPTICAL SURGERY, WELDING, AND CUTTING 

N64-32232 


CONDUCTIVE HEAT TRANSFER 

CONTINUOUS WAVE OPERATION OF GALLIUM ARSENIDE 
INJECTION LASER AND HEAT SINK FOR NEEDEO THERMAL 
TRANSFER A65-13503 

CONFERENCE 

CONFERENCE ON LASERS AND THEIR APPLICATIONS IN 
LONDON FROM SEPTEMBER TO OCTOBER 1964 

A65-12351 


CONTINUOUS WAVE 

CONTINUOUS WAVE OPTICAL MASER TRANSITIONS IN A 
PURE NEON DISCHARGE A64-19945 


OPERATION MODES OF THREE-LEVEL MASER, ANALYZING 
RATE EQUATIONS BY SEMI QUANT I TATI VE METHODS OF 
NONLINEAR MECHANICS A64-23976 


OPTICALLY PUMPED SOLID 
HAVE POWER 
SR- 3 


STATE LASER WITH CONTINUOUS 
N64-16441 


OPTICALLY PUMPED SOLID STATE LASER WITH TEN 
WATTS OF CONTINUOUS WAVE POWER 

j£R_5 N64-28550 


COMMUNICATION SYSTEM 

COMMUNICATIONS AND TRACKING APPLICATIONS OF 
SEMICONDUCTOR INJECTION LASERS, CONSIDERING 
BANDWIDTHS, USABLE SIGNAL, PULSE SYSTEM, 
TRANSMITTER POWER AND EFFICIENCY 

A64-1 1 737 

LASER APPLICATIONS - AMPLIFIER, POWER GENERATOR, £ 
DETECTOR FOR COMMUNICATIONS £ RADAR SYSTEMS 

N64-12 565 

WIDEBAND MICROWAVE PHOTOTUBE FOR LASER 
COMMUNICATIONS SYSTEMS N64-12568 


CONTINUOUS WAVE OPERATION OF GALLIUM ARSENIDE 
LASER IS DEPENDENT UPON CASE TEMPERATURE 

A65-10223 

CONTINUOUS WAVE LASERING CHLORINE LINE OBSERVED AT 
9451 ANGSTROMS IN NEON CHLORINE AND HELIUM 
CHLORINE A65-10225 

INTERFERENCE PHENOMENON INCLUDING LENS RINGS 
EFFECT ON LASER SYSTEMS, PRESENTING DATA OBTAINED 
WITH HELIUM-NEON CONTINUOUS WAVE LASER 

A65-11316 


PERFORMANCE OF LASER OPTICAL COMMUNICATION SYSTEM 
FOR USE WITH ECHO SATELLITE N64-13427 

LASER, OPTICAL DETECTOR, AND MODULATION SYSTEMS 

FOR DEEP SPACE OPTICAL COMMUNICATION STUDY 

NAS A-CR-73 N64-26667 

LASER DEEP SPACE /INTERPLANETARY/ COMMUNICATION 
SYSTEM N64-31 014 

EFFECT OF ATMOSPHERIC TURBULENCE ON LASER 
COMMUNICATIONS SYSTEM, OPTICAL WAVE FRONT 
DISTORTION, ANGULAR SCINTILLATION, AND PHASE AND 
AMPLITUDE CORRELATION FUNCTIONS 

SID-64-1894-2 N64-32756 

EFFECT OF ATMOSPHERIC TURBULENCE ON LASER 
COMMUNICATION SYSTEMS 

TM-91 N64-32757 


CONTINUOUS WAVE LASER ACTION ON ROTATIONAL 
TRANSITIONS OF VIBRATIONAL BAND OF CARBON DIOXIDE 
AROUND 10.4 AND 9.4 MU A65-11708 

GEODETIC OBSERVATIONS USING CONTINUOUS WAVE GAS 
LASER FOR DISTANCE MEASUREMENTS BETWEEN GROUND 
STATION AND SATELLITE A65-12352 

CONTROL 

CONTROL OF LASER OUTPUT PERFORMANCE 

C-920083-9 N64-2 1682 

COOLING SYSTEM 

LIQUID HELIUM REFRIGERATION SYSTEM FOR MASER 
COOLING SYSTEM 

NAS A-CR-56168 N64-20740 

INFRARED TRANSMITTER DESIGNED, USING GALLIUM 
ARSENIDE LASER COOLED TO 77 DEGREES K 

A65-12365 


RUBY LASER MECHANISM - COMMUNICATION SYSTEMS £ 
WEAPON APPLICATIONS 

FTD-TT-64-794/1 N65-10386 

COMMUNICATIONS DEVICE 

CRITERIA FOR COMPARING DESIGNS OF PHOTODETECTORS 
FOR LASER COMMUNICATIONS AND RADAR SYSTEMS 

A64-21992 

USE OF LASERS AS COMMUNICATIONS DEVICES 

N64-15469 


COHPTON EFFECT 

RADIATION DAMAGE BY COMPTON SCATTERING IN GAMMA 
OR X-RAY PUMPEO LASERS 

RR-TN-63-2 N63-21469 

COMPUTER DESIGN 

PHYSICS £ ELECTRONICS RESEARCH - SEMICONDUCTORS, 


XENON PUMPING LAMP FOR DISSIPATING HIGH POWERS, 
DESCRIBING WATER COOLING DEVICE FOR ELECTRODE 
ASSEMBLY A65-12384 

COUPLED MODE 

SYSTEM OF EQUATIONS APPLICABLE TO MULTIMODE LASER 
OSCILLATIONS DERIVED FROM DENSITY MATRIX 
DESCRIPTION OF HOMOGENEOUSLY BROADENED LASER 
TRANSITION A64-27425 


MOMENTUM TRANSFER AND CRATERING EFFECTS PRODUCED 
BY GIANT LASER PULSES 

N AS A-RP— 267 N64-26081 

CROSS RELAXATION 

CROSS RELAXATION IN NON-ZEEMAN SPIN SYSTEMS AND 
UTILIZATION IN PARAMAGNETIC MICROWAVE MASERS 
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CRYOGENIC GYROSCOPE 


SUBJECT INDEX 


AF - 101 N63-14339 

MASER CROSS-RELAXATION THEORY N63-23526 


IMPROVEMENT OF RUBY GROWTH VIA FLAME FUSION 
CRYSTAL GROWTH FOR LASERS N63-23550 

RUBY CRYSTAL, GROWN FROM FLUX OF LEAD MONOXIDE AND 
BORON OXIDE, EXAMINED FOR LASER CHARACTERISTICS 

A64-15825 


MASER - GENERAL THEORY OF CROSS RELAXATION FOR 
SINGLE SPIN FLIP N63-23529 

RATE EQUATIONS OERIVED FOR SIX-LEVEL MASER USING 
CROSS RELAXATIONS BETWEEN SPIN LEVELS IN 
PHOSPHORUS-BORON DOPED SILICON 

AFCRL-64-243 N64-28577 

APPROXIMATION OF SPIN-LATTICE RELAXATION USED TO 

SIMPLIFY ANALYSIS OF SELF-CROSS-RELAXATION MASER 
PERFORMANCE A65-10548 

CROSS RELAXATION PROCESSES IN MILLIMETER WAVE 

MASER TECHNOLOGY FOR OBTAINING MASER 
AMPLIFICATION AT HIGHER FREQUENCIES 
NASA-CR-59406 N65-I0043 

CRYOGENIC GYROSCOPE 

BASIC PRINCIPLES OF ELECTROSTATIC, CRYOGENIC, 
LASER, AND NUCLEAR GYROS 

AD-602 197 N64-326G7 

CRYOGENIC TEMPERATURE 

SIZE AND EFFICIENCY OF INJECTION LASERS OFFSET BY 
EFFICIENCY AT CRYOGENIC TEM°ERATURES 

A64-26692 

RUBY LASER AMPLIFICATION AT LIQUID NITROGEN 
TEMPERATURES 

TK-2486 N65-10492 

CRYOGENICS 

PHYSICS, SOLID STATE DEVICES, MASERS, RADIO- 
ASTRONOMY, AND CRYOGENIC APPLICATIONS OF 
MICROWAVE TECHNIQUES N63-13094 

CONSTRUCTION OF CRYOGENIC DEWAR INCLUDING DESIGN 
OF JIG TO HOLD DIODES - SEMICONDUCTOR LASER 
AMPLIFIER TECHNIQUES /SEMLAM/ 

RADC-TDR-63-553 N64-16644 

CRYSTAL 

RADIATION PATTERNS AND AXIAL MODES OF RUBY LASERS 
AFCRL-62-386 N62-15473 

EQUATION FOR ELECTROMAGNETIC WAVE ACTION IN A 
LASER CRYSTAL 

EID ~ 123 N62-16182 

EVALUATION OF CRYSTALS FOR USE IN LASER 
APPLICATIONS BY OPTICAL MEASUREMENTS 

A63-13105 

OBSERVING LASER ACTION FROM THE R2 LINE IN RUBY 
AFCRL-62-716 N63-11035 

REVIEW OF PARAMAGNETIC RESONANCE IN CRYSTALS AND 
SURVEY OF CRYSTALS FOR USE IN THREE-LEVEL MASERS 
IER SER. 60, ISSUE 439 N63-12746 

LASER CRYSTALS AT SUBMILLIMETER WAVELENGTHS - 
OPTICAL PROPERTIES N63-13754 

PARAMAGNETIC RESONANCE OF IMPURITIES IN NATURAL 

CRYSTALS OF CALCITE AND BARITE MASERS 

IER SER. 60, ISSUE 452 N63-20413 

ELECTRIC AND OPTICAL PROPERTIES OF CRYSTALS FOR 
SUBMILLIMETER MASER 

NASA-CR-59288 N64-33332 

ABSORPTION AND EMISSION SPECTRA STUDIES OF CALCIUM 
FLUORIDE AND CADMIUM FLUORIDE CRYSTALS DOPED WITH 
TRANSITION METAL AND/OR RARE EARTH IONS FOR USE AS 
LASER HOSTS 

AD-446246 N64-33749 

MICROWAVE CIRCUIT OEVICES TO CONTROL COHERENT 
OPTICAL BEAMS USING BIREFRINGENT CRYSTALS - LASER 
RADIATION 

RM-234J N64-33839 

CRYSTAL GROWTH 

GROWING OPTICAL CRYSTALS FOR LASER APPLICATIONS 
AFC RL-62-593 N62-16275 


DOPED SINGLE-CRYSTAL LANTHANUM TRIFLUORIDE GROWN 
FOR LASER APPLICATIONS A64-15833 

AFTERHEATER LOWERS STRAIN LEVEL IN SINGLE CRYSTALS 
OF LASER MATERIALS GROWN BY PULLING FROM MELT 

A64-27386 

LASER MATERIALS - SELECTION, SYNTHESIS C DOPING OF 
HOST MATERIAL, SINGLE CRYSTAL GROWTH 

N64-12561 

GROWTH OF OPTICAL CRYSTALS SUITABLE FOR LASER 
OPERATION 

ASE-466 N64-13720 

CORRELATION OF LASER PERFORMANCE WITH OPTICAL 
QUALITY OF RUBY CRYSTAL 

USAELRDL-TR-2408 N64-20848 

GROWTH OF LARGE CUBIC CRYSTALS FOR LASERS FROM 
STANNATES, TITANATES, AND ZIRCONATES OF BARIUM 
AND STRONTIUM 

AD-442555 N64-29681 

FABRICATION OF CRYSTALS FOR OPTICAL MASER 
AD-438422 N64-30143 

CRYSTALLOGRAPHY, CRYSTAL GROWTH C CHEMISTRY, 

GLASS, IONS FOR LASERS, AND ANNOTATED BIBLIOGRAPHY 
ON LASER MATERIALS 

NAS A-CR-75 N64-30992 

RUBY LASER CRYSTAL GROWTH 

ASD-TDR-63-747 N64-32523 

CRYSTAL LATTICE 

NEODYMIUM IONS IN DENSE CONCENTRATION USED AS 
ACTIVE IONS, PRODUCING LASER OSCILLATION IN A 
NUMBER OF CRYSTALLINE HOST LATTICES 

A64-19554 

LASER DEVELOPMENT SINCE 1960 CONSIDERING 
MATERIALS, LUMINESCENT CENTERS AND LATTICES 

A64-23961 

STIMULATED SPECTRUM COMPONENTS OF RUBY LASER 
EMISSION INVESTIGATED AT LIQUID NITROGEN 
TEMPERATURE A64-23969 

CRYSTAL OPTICS 

ABSORPTION, FLUORESCENCE, LUMINESCENCE AND 
EMISSION SPECTRUMS FOR ACTIVATED LASER CRYSTALS 

A64-27690 

PHYSICAL PHENOMENA WHICH AFFECT LIGHT MODULATION 
AND ITS APPLICATION TO TELECOMMUNICATIONS 

A64-27704 

LASER CRYSTAL GROWTH AND REFINING 

N64-12562 

WIDEBAND LASER MODULATORS USING CRYSTALS WITH 
LINEAR ELECTRO-OPTIC EFFECTS, MICROWAVE PHOTOTUBE 
TO DEMODULATE LIGHT N64-12563 

CRYSTAL STRUCTURE 

EFFECT OF CRYSTAL STRUCTURE IMPERFECTIONS ON LASER 
OUTPUT OF RUBY LASERS - DISLOCATION ETCHING 
TDR- 169/3240-01 /TN-2 N63-20668 

CRYSTAL STRUCTURE DEFECT 

NUMERICAL EXPRESSION FOR FILAMENTOUS MODE 
STRUCTURE OF RUBY LASER CRYSTALS 

A64-25509 

DEFECTS IN RUBY LASER CRYSTALS 

ATN-64/9236/-10 N64-20718 

CRYSTALLOGRAPHY 

CRYSTALLOGRAPHY, CRYSTAL GROWTH £ CHEMISTRY, 

GLASS, IONS FOR LASERS, AND ANNOTATED BIBLIOGRAPHY 
ON LASER MATERIALS 
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SUBJECT INDEX 


DIODE 


NASA-CR-75 N64-30992 

CUBIC CRYSTAL 

GROWTH OF LARGE CUBIC CRYSTALS FOR LASERS FROM 
STANNATES, TITANATES, AND ZIRCONATES OF BARIUM 
AND STRONTIUM 

AD-442 555 N64-29681 

CURRENT STABILIZER 

ARC DISCHARGE CURRENT INSTABILITY AND AMPLITUDE 
MODULATION IN HIGH GAIN D C-PUMPED HELIUM NEON 
LASER TUBE A65-13703 

CURVEO SURFACE 

OPTIMUM CURVATURES FOR GASEOUS LASER MIRROR 
CAVITIES A64-24074 

D 

OAMPING FACTOR 

NONLINEAR RATE EQUATIONS FOR RUBY LASER, 

DISCUSSING DAMPING RATE OF LARGE AMPLITUDE 
OSCILLATIONS A64-24198 

DATA PROCESSING 

DEVELOPMENTS IN DIGITAL DATA PROCESSING RESULTING 
FROM INVENTION OF LASER AND OF FIBER OPTICS, AND 
USE OF ELECTROLUMI NESC ENT-PHOTOCONDUCT I VE CELLS 

A63-I14I5 


DEEP SPACE 

OPERATIONAL 960-MC MASER SYSTEM FOR DEEP-SPACE 
TRACKING MISSIONS 

JPL-TR-32-306 N63-I0250 

LASER, OPTICAL DETECTOR, AND MODULATION SYSTEMS 

FOR DEEP SPACE OPTICAL COMMUNICATION STUDY 

NAS A-CR-73 N64-26667 

LASER BEAM STEERING FOR DEEP SPACE COMMUNICATION 
NASA-CR-59874 N65-13L38 

DEFENDER PROJECT 

PROPERTIES OF LASER DEVICES - DEFENOER PROJECT 
TRG-134-QTR-4 N63-18672 

AROMATIC ORGANIC LASER DEVELOPMENT 

AD- 429409 N64-3112I 

PREPARATION AND ELECTROLUMINESCENCE OF ZINC AND 
CADMIUM SEMICONDUCTOR MATERIALS FOR LASERS 
AD-442258 N64-31642 

ABSORPTION AND EMISSION SPECTRA STUDIES OF CALCIUM 

FLUORIDE AND CADMIUM FLUORIDE CRYSTALS DOPED WITH 
TRANSITION METAL AND/OR RARE EARTH IONS FOR USE AS 
LASER HOSTS 

AD-446246 N64-33749 

FLUORESCENCE ON NONSOLARIZING LASER GLASS 
MATERIAL - DEFENOER PROJECT 

TSR-4 N64-33925 

GAS LASER MEDIA AND OUTPUT CONTROL 

TRG-134-QTR-9 N64-33944 

FLUORESCENCE LIFETIME AND QUANTUM EFFICIENCY OF 
LASERS - DEFENDER PROJECT 

AD-604443 N65-11670 

DEMODULATION 

DEMODULATION OF PHASE MODULATED LASER BEAM, USING 
AUTOCORRELATOR AND SQUARE LAW DETECTOR 

A64-261 10 


DEMODULATOR 

WIDEBAND LASER MODULATORS USING CRYSTALS WITH 
LINEAR ELECTRO-OPTIC EFFECTS, MICROWAVE PHOTOTUBE 
TO DEMODULATE LIGHT N64-12563 

DETECTOR 

SOLID STATE PHOTOMAGNETOELECTRIC DETECTOR FOR 
LASER SIGNALS N62-17114 

LASER APPLICATIONS - AMPLIFIER, POWER GENERATOR, £ 
DETECTOR FOR COMMUNICATIONS £ RADAR SYSTEMS 

N64-12565 

STATISTICAL FLUCTUATION MEASUREMENTS IN OPTICAL 


SECOND HARMONIC GENERATION USING LONG AND SHORT 
TIME CONSTANT DETECTOR CIRCUITS OF RUBY LASER 
BEAM 

TN-R-12I N65-12920 

DETONATION HAVE 

LASER INDUCED SPARK DEVELOPMENT IN AIR EXPLAINED 
ON BASIS OF RADIATIVE DETONATION WAVE MODEL 

A64-27409 


DEUTERIUM 

STIMULATED RAMAN SPECTRA FOR HYDROGEN, DEUTERIUM 
AND METHANE BY FOCUSING OUTPUT OF RUBY LASER INTO 
CELL CONTAINING GAS A64-I3343 

DIATOMIC GAS 

DIATOMIC GAS OPTICAL MASER WITH EXCITED ATOMS 
PRODUCED THROUGH PHOTOCHEMICAL DECOMPOSITION 
AROD-3323-3 N63-23167 

DIELECTRIC CONSTANT 

MACROSCOPIC WAVEGUIDE MEDIUM FOR LASER SYSTEM 
COMPONENTS - CHEMICAL DIFFUSION FOR CONTROL OF 
DIELECTRIC CONSTANT 

NAS A- CR— 58999 N64-33I68 

DIELECTRIC MATERIAL 

GLASS ETALON REFLECTOR USED IN Q-SWITCHED RUBY 
LASER, OBTAINING LOWER THRESHOLD AND NARROWER BEAM 

DIVERGENCE A64-26111 

PHONONS GENERATED BY STIMULATED RAMAN PROCESS MOST 

LIKELY CAUSE OF LASER INDUCED DAMAGE TO 
TRANSPARENT DIELECTRIC MATERIALS 

A64-27389 


DIFFERENTIAL EQUATION 

SOLUTION OF DIFFERENTIAL EQUATIONS GOVERNING 
INVERSION AND PHOTON DENSITY IN A LASER DURING 
GIANT PULSE OPERATION A63-18630 

DIFFRACTION GRATING 

LASER BEAM ATTENUATED BY COURSE DIFFRACTION 
GRATING A64-18993 

DIFFRACTION PATTERN 

RING RADIATION PATTERNS OBSERVED WHEN A NEODYMIUM 
IN GLASS LASER IS DIRECTED UPON A SCATTERING 
SURFACE A63-2L180 

DIFFRACTION STUDIES, USING A HELIUM-NEON LASER 
TUBE WITH HIGH-QUALITY FUSED QUARTZ WINDOWS AT THE 
BREWSTER ANGLE A64-106I7 

NEAR AND FAR FIELD BEAM DIFFRACTION PATTERNS OF 
RUBY LASER NEAR THRESHOLD N64-13745 

DIFFRACTION PROPAGATION 

DOUBLE SLIT DIFFRACTION OF COHERENT LIGHT FROM GAS 
LASER USED TO MEASURE INDEX OF REFRACTION 

A64-17636 


DIFFRACTION LOSS AND BEAM SIZE OF TRANSVERSE 
ELECTROMAGNETIC MODE IN GASEOUS LASERS WITH 
SPHERICAL MIRRORS A64-27747 

DIGITAL COMPUTER 

DEVELOPMENTS IN DIGITAL DATA PROCESSING RESULTING 
FROM INVENTION OF LASER AND OF FIBER OPTICS, AND 
USE OF ELECTROLUMI NE SCENT-PHOT OCONOUCT I VE CELLS 

A63-114I5 


DIODE 

DETECTION AND AMPLIFICATION OF THE MICROWAVE 
SIGNAL IN LASER LIGHT BY A PARAMETRIC DIODE 

A63-I0342 

GALLIUM ARSENIDE DIODE FABRICATION FOR LOW 
THRESHOLD SEMICONDUCTOR LASERS A63-248I6 

THRESHOLD CURRENT DENSITY TO LENGTH RELATIONSHIP 
FOR FABRY-PEROT TYPE GALLIUM ARSENIDE LASER 

A63-24817 

LIGHT EMISSION FROM PULSED DIODES OF NEODYMIUM- 
DOPED GALLIUM ARSENIDE AND UNDOPED GALLIUM 
ARSENIDE DIODE LASERS 

W-J-63-612RI2 N63-16449 
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DISCHARGE TUBE 


SUBJECT INDEX 


FREQUENCY CONTROL OF GALLIUM ARSENIDE LASER DIODE 
BY UNIAXIAL COMPRESSION A64-13340 

OPTICAL MIXING IN GALLIUM ARSENIDE LASER 
JUNCTIONS, GENERATING HARMONIC AND SUM FREQUENCIES 

A64-13342 

IMPURITY DISTRIBUTION EFFECT ON GA-AS LASER DIODE 
OSCILLATING SIMULTANEOUSLY AT TWO WAVELENGTHS 

A64-19449 

SEMICONDUCTOR LASER DIODES AS LIGHT AMPLIFIERS, 
OXYGEN GAS LASER LIGHT SOURCES 

RADC-TDR-63-429 N64-12587 

SILICON CARBIDE DIODES - ELECTROLUMINESCENT 
PHENOMENA N64-13750 

RECOMBINATION RADIATION C LASER ACTION IN GALLIUM 
ARSENIDE DIODES 

TDR-1 69/3250-1 l/TN-2 N64-13B43 

CONSTRUCTION OF CRYOGENIC DEWAR INCLUDING DESIGN 
OF JIG TO HOLD DIODES - SEMICONDUCTOR LASER 
AMPLIFIER TECHNIQUES /SEMLAM/ 

RADC-TDR- 63-553 N64-16644 

CONSTRUCTION OF INJECTION LASER FROM SINGLE 
SEMICONDUCTING GALLIUM ARSENIDE CRYSTAL DIODE 

N64-17871 

ELECTRICAL AND OPTICAL PROPERTIES OF DIODES 
PREPARED FROM DIFFUSION OF MANGANESE AND ZINC INTO 
GALLIUM ARSENIDE - LASERS N64-17873 

PUMPING OF CALCIUM FLUORIDE-DYSPROSIUM ION LASER 
USING GALLIUM ARSENIDE DIODES 

NAS A-CR-58645 N64-29407 

COMPUTER PROGRAM FOR GAIN AND LOSS CHARACTERISTICS 
OF LASERS, GALLIUM ARSENIDE LASER DIODES, AND 
SWITCHING IN INJECTION LASERS 

QPR-4 N64-30534 

LASER MODES AND OPTICAL RESONATOR ANALYTICAL 
STUDIES, GALLIUM DIODE LASER AND FABRY- PEROT 
MODE SELECTOR ETALON STUOY - LASER STUDIES 
AB- 12 7 2-002 1 N65-11823 

DISCHARGE TUBE 

SIMULTANEOUS LASER ACTION IN A SET OF 14 PARALLEL 
OPEN-ENDEO DISCHARGE TUBES ARRANGED IN A CIRCLE ON 
THE INNER PERIPHERY OF A LARGER SUPPORT TUBE 

A63-22 384 

GAS DISCHARGE TUBES FILLED WITH ARGON FOUND TO BE 
AS EFFECTIVE AS XENON DISCHARGE TUBES FOR PUMPING 
A RUBY LASER A64-13201 

LIFETIME OF RADIO FREQUENCY-EXCITED INTERNAL 
REFLECTOR HELIUM-NEON LASER OSCILLATING AT 6328 
ANGSTROMS A64-22678 

DISLOCATION 

EFFECT OF CRYSTAL STRUCTURE IMPERFECTIONS ON LASER 
OUTPUT OF RUBY LASERS - DISLOCATION ETCHING 
TDR-169/3240-01/TN-2 N63-20668 

DISPLAY SYSTEM 

DIGITAL TIME-INTERVAL COUNTER FOR RANGE READING 
DISPLAY WHEN COUPLED TO LASER RANGEFINDER 
HDL-TR-1199 N64-24331 

DISTANCE MEASURING EQUIPMENT 

NOISE-MODULATED OPTICAL RADAR, WITH ATTENTION TO 
CW LASER DEVICE FOR NONAMBIGUOUS DISTANCE 
MEASUREMENT A64-15899 

GEODETIC OBSERVATIONS USING CONTINUOUS WAVE GAS 
LASER FOR DISTANCE MEASUREMENTS BETWEEN GROUND 
STATION AND SATELLITE A65-12352 

DISTANCE MEASUREMENT BY COUNTING INTERFERENCE 
FRINGES EMPLOYING LASER RADIATION 

A65-12355 

LASER USED AS ENERGY SOURCE IN DISTANCE 
MEASUREMENTS A65-12396 


DISTRIBUTION FUNCTION 

ELECTRON CONCENTRATION AND DISTRIBUTION FUNCTION 
MEASURED WITH RESPECT TO VELOCITY BY LIGHT 
SCATTERING FROM RUBY LASER ON FREE PLASMA 
ELECTRONS A65-12288 

DOPING 

LIGHT EMISSION FROM PULSED DIODES OF NEODYMIUM- 
DOPED GALLIUM ARSENIDE AND UNDOPED GALLIUM 
ARSENIDE DIODE LASERS 

W-J-63-612R12 N63-16449 

IMPURITY DISTRIBUTION EFFECT ON GA-AS LASER DIODE 
OSCILLATING SIMULTANEOUSLY AT TWO WAVELENGTHS 

A64-19449 

CHROMIUM DOPED RUTILE TRAVELING WAVE MASER 

NAS A— TN-D-249Q N64-29453 

DOPPLER EFFECT 

ZEEMAN EFFECTS IN HELIUM-NEON PLANAR LASERS 

A6 3-10741 

LASER LIGHT DETECTION OF TRANSVERSE DOPPLER 
EFFECT, USING LORENTZ TRANSFORMATION TO CORRELATE 
TWO REFERENCE SYSTEMS A64-14949 

HELIUM-NEON SPECTROMETER USED TO MEASURE DOPPLER 
SHIFTS IN RAYLEIGH SCATTERED LIGHT FROM 
POLYSTYRENE SPHERES SUSPENDED IN WATER 

A64-19556 

TRANSVERSE DOPPLER EFFECT DETECTION USING 
RELATIVISTIC AND BACK SCATTERING EFFECTS IN LASER 
BEAM A64-24705 

DOPPLER RADAR 

COMPARATIVE ANALYSIS BETWEEN OPTICAL ANALOG OF 
DOPPLER RADAR AND MODULATED LASER CARRIER IN WHICH 
MODULATION IS EXTRACTED AFTER DETECTION OF 
ENVELOPE IN OPTICAL WAVE A64-26741 

LASER TECHNIQUES FOR DOPPLER OPTICAL NAVIGATION - 
SUBCARRIER FREQUENCY, ELECTRO-OPTICAL MODULATION, 
AND NOISE ELIMINATION 

QPR-2 N64-14667 

LASER TECHNIQUES FDR DOPPLER OPTICAL NAVIGATION IN 
SPACE VEHICLE GUIDANCE 

QPR-1 N64-29051 

LASER APPLICATIONS FOR OPTICAL DOPPLER RADAR 
NAVIGATION 

AL-TDR-64-209 N65-12155 

DRIFT RATE 

HELIUM-NEON CW GAS LASERS IN MEASURING CONTINENTAL 

DRIFT AND EARTH MOVEMENT A64-18986 

DYSPROSIUM 

THULIUM AND DYSPROSIUM IONS USED IN CALCIUM 
FLUORIDE LASERS TO PRODUCE ABSORPTION BANDS IN 
CONVENIENT SPECTRAL REGIONS A64-23430 

PUMPING OF CALCIUM FLUORIDE-DYSPROSIUM ION LASER 
USING GALLIUM ARSENIDE DIODES 

NASA-CR-58645 N64-29407 

E 

EARTH MOTION 

HELIUM-NEON CW GAS LASERS IN MEASURING CONTINENTAL 
DRIFT AND EARTH MOVEMENT A64-18986 

ECHO SATELLITE 

PERFORMANCE OF LASER OPTICAL COMMUNICATION SYSTEM 
FOR USE WITH ECHO SATELLITE N64-13427 

EIGENVALUE 

INTEGRAL EQUATIONS WITH COMPLEX SYMMETRIC KERNELS 
ARISING IN LASER THEORY HAVE AT LEAST ONE NONZERO 
EIGENVALUE A64-14136 

ELASTIC WAVE 

OPTICAL GENERATION OF ELASTIC WAVES IN TRANSPARENT 
DIELECTRICS BY USE OF LASER PULSATING RADIANT 
ENERGY A64- 13677 
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ELECTRON BEAN 


ELECTRIC BREAKDOWN 

GAS BREAKDOWN CRITERION FOR Q-SWITCHED GASEOUS 
LASER A64-19952 

ELECTRICAL BREAKDOWN OF GASES BY INTENSE 
ELECTROMAGNETIC RADIATION OF FOCUSED LASER BEAMS 

A64-22036 

PHYSICAL MECHANISMS OF GASES - ELECTRICAL 
BREAKDOWN UNDER INTENSE OPTICAL ILLUMINATION FROM 
LASER 

0—920088-2 N64-27562 

ELECTRIC CURRENT 

SEMICONDUCTOR LASER PUMPED BY ELECTRICAL CURRENT - 
GALLIUM ARSENIDE N64-12569 

ELECTRIC DISCHARGE 

LASER TRANSITIONS IN MERCURY RARE GAS DISCHARGE, 
USING TIME RESOLUTION A64-16967 

ELECTRIC PROPERTY 

DEFECT CHEMISTRY OF COMPOUNDS WITH COMPARISON OF 
ELECTRICAL BEHAVIOR AFTER ELECTRON BOMBARDMENT 
AFCRL— 64-467 N64-28579 

ELECTRIC AND OPTICAL PROPERTIES OF CRYSTALS FOR 
SUBMILLIMETER MASER 

NASA-CR-59288 N64-33332 

ELECTRO-OPTICS 

LASER DEVICE WHICH PROVIDES AN ABSOLUTE ANGULAR 
REFERENCE IN AN INERTIAL SPACE A63-I4392 

MEASUREMENT OF ELECTRO-OPTIC EFFECT IN QUARTZ 
CRYSTAL AT 830 MC/SEC USING A HELIUM-NEON GAS 
PHASE OPTICAL MASER AS A LIGHT SOURCE 

A63-21 181 

FREQUENCY MODULATION, FREQUENCY STABILIZATION AND 
LONGITUDINAL MODE SUPPRESSION IN LASERS USING 
ELECTRO-OPTIC EFFECT A64-19950 

ELECTRO-OPTICAL MEASUREMENT OF MISSILE ATTITUDE 
DURING LAUNCH USING LASER BEAMS 

ESD-TDR-63-624 N64-19974 

ELECTRO-OPTIC COUPLING ELEMENT USED TO TRANSLATE 
OUTPUT FREQUENCY OF LASER OSCILLATOR 

A65-10221 

ELECTROCHEMICAL MACHINING 

DESCRIPTION OF PROCESSES IN METAL WORKING AND 
FORMING WHICH USE ELECTRICAL ENERGY DIRECTLY TO 
CUT OR SHAPE MATERIALS TO FINAL SIZE AND FORM 

A63-11200 

ELECTRODE 

MOLECULAR BEAM SEPARATION AND FOCUSING IN AMMONIA 
MASER WITH RING AND SCREW ELECTRODES 

A64-23401 

ELECTROLUMINESCENCE 

SILICON CARBIDE DIODES - ELECTROLUMINESCENT 
PHENOMENA N64-13750 

PREPARATION AND ELECTROLUMINESCENCE OF ZINC AND 
CADMIUM SEMICONDUCTOR MATERIALS FOR LASERS 
AD-442258 N64-31642 

ELECTROMAGNETIC ABSORPTION 

LASER DEVELOPMENT AND OPERATION, EXPLANATION OF 
THEORY OF ELECTROMAGNETIC ABSORPTION AND 
EMISSION A63-10446 

ELECTROMAGNETIC FI ELD 

SPATIAL DISTRIBUTION OF ELECTROMAGNETIC ENERGY 
EMITTED BY GALLIUM ARSENIDE LASER P-N JUNCTION 
DIODES HAVING FABRY-PEROT RESONATORS 

A64-1 1 923 

OPERATION OF LASER OSCILLATOR CONSISTING OF HIGH-Q 
MULTIMODE CAVITY IN WHICH CLASSICAL 
ELECTROMAGNETIC FIELD ACTS ON MATERIAL WITH ATOMS 
DESCRIBED BY QUANTUM MECHANICS A64-19876 

OSCILLATION MODES IN GAS LASER WITH SPHERICAL 
MIRRORS BASED ON GEOMETRICAL OPTICS 

A64-23988 


HUYGENS PRINCIPLE USED TO STUDY OSCILLATION MODES 
OF MASER INTERFEROMETER WITH INFINITE-STRIP CURVED 

MIRRORS A64-23989 

AVERAGE LASER EQUATIONS FOR ELECTROMAGNETIC FIELD 
IN TWO-LEVEL ACTIVE MEDIUM AND THEIR STEADY STATE 
SOLUTIONS A64-25834 

ELECTROMAGNETIC MEASUREMENT 

ATOMIC HYDROGEN MASER USED FOR SETTING HIGH 
PRECISION FREQUENCY STANDARD FOR ELECTROMAGNETIC 
MEASUREMENT A64-28098 

ELECTROMAGNETIC PROPAGATION 

DESCRIPTION OF A MASER AMPLIFIER OPERATED AT A 
SIGNAL FREQUENCY OF 70 GC WITH PUMP POWER SUPPLIED 

AT A FREQUENCY OF 118 GC A63-16783 

LONG DISTANCE OPTICAL TRANSMISSION IN HOLLOW 
DIELECTRIC AND METAL CIRCULAR WAVEGUIDES, 

EXAMINING NORMAL MODE PROPAGATION 

A64-24874 

INVERSE MASER FOR ELECTROMAGNETIC WAVE 
AMPLIFICATION FROM VIEWPOINT OF NEGATIVE QUANTA 

A65-10507 

THREE AND FIVE MEDIA LASERS INVESTIGATED FROM 
STANDPOINT OF DISTRIBUTED IMPEDANCE, USING 
TECHNIQUE APPLIED TO TRANSMISSION LINES 

A65-12442 

ELECTROMAGNETIC RADIATION 

ELECTRICAL BREAKDOWN OF GASES BY INTENSE 
ELECTROMAGNETIC RADIATION OF FOCUSED LASER BEAMS 

A64-22036 

REFLECTION TYPE LASER AMPLIFIER 

TR-2467 N64-28526 

LASER ELECTROMAGNETICS - GENERATION, PROPAGATION, 
AND DETECTION OF VERY HIGH FREQUENCY OPTICAL 
COHERENT RADIATION 

AFCRL-64-538 N64-29835 

NONLINEAR £ LINEAR MICROWAVE PROPAGATION, OPTICAL 
SPECTROSCOPY OF LASER MATERIALS, AND NONLINEAR 
QUANTUM MECHANICS OF LASERS 

ML- 1189 N64-30190 

ELECTROMAGNETIC WAVE 

EQUATION FOR ELECTROMAGNETIC WAVE ACTION IN A 
LASER CRYSTAL 

EID-123 N62-16182 

ON DIFFRACTION LOSSES IN LASER INTERFEROMETERS 

A63-10599 

ATMOSPHERIC PROPAGATION OF 0.63-MICRON RADIATION 
SPECTRUM FROM VERTICALLY POLARIZED HELIUM-NEON 
MASER AND REFLECTING TELESCOPE A64-10568 

OUTPUT RADIATION OF HELIUM-NEON GAS LASER 
DESCRIBING CONVERSION OF LIGHT SOURCES AND PHASE 
VARIATION A64-16317 

FLUCTUATION-DISSIPATION THEOREMS DERIVED WHICH 

RELATE INDUCEO TWO-QUANTUM RADIATIONS TO 
FLUCTUATIONS IN PRESENCE OF SINUSOIDAL SIGNAL 

A64-19353 

FLUCTUATION-DISSIPATION THEOREMS DERIVED WHICH 
RELATE INDUCED TWO-QUANTUM RADIATIONS TO 
FLUCTUATIONS IN PRESENCE OF SINUSOIDAL SIGNAL 

A64-24518 

ELECTROMAGNETISM 

LASER PATENT - SOVIET UNION 

AID-62-168 N62-17348 

RANGE EXTENSION OF ELECTROMAGNETIC SPECTRUM BY 
CONTINUOUS OSCILLATION FREQUENCY OF OPTICALLY 
PUMPED MASER 

CU- 6- 64- SC- 907 8 9 N64-30590 

ELECTRON BEAM 

DEVELOPMENTS IN MILLIMETER AND SUBMILLIMETER 
TUBES, INCLUDING ELECTRON BEAM TECHNIQUES AND 
LASER DEVICES A63-11983 
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ELECTRON BOMBAROMENT 
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LASER ACTION IN GALLIUM ARSENIDE EXCITED BY BEAM 
OF 50-KEV ELECTRONS AT LIQUID HELIUM TEMPERATURE 

A64-27390 

ACOUSTIC WAVE AMPLIFICATION, OPTICAL MASERS, 
FERRITE NONLINEAR PROPAGATION, AND INTERACTIONS OF 
ELECTRON BEAM AND PLASMA 

ML- 1 122 N64-20399 

ELECTRON BEAM DEVICES, MILLIMETER WAVE MASERS, £ 
PLASMA WAVE GENERATION 

MDL-Q9 N65-10248 

ELECTRON BOMBARDMENT 

DEFECT CHEMISTRY OF COMPOUNDS WITH COMPARISON OF 
ELECTRICAL BEHAVIOR AFTER ELECTRON RQMBARDMENT 
AFC RL-64-467 N64-28579 

EXCITATION PROCESSES IN GAS LASERS COVERING 
LIFETIME, PUMPING CONSIDERATIONS, ELECTRON 
BOMBARDMENT AND CASCADE LASERS A65-12389 

ELECTRON DENSITY 

ELECTRON DENSITY DISTRIBUTION AND ELECTRON 
VELOCITY DISTRIBUTION IN PLASMA MEASURED BY MEANS 
OF A RUBY LASER A64-11447 

SPATIAL ELECTRON DENSITY MEASUREMENTS IN FAST 
THETA-PINCH PLASMA BY LASER EXCITATION OF COUPLED 
INFRARED RESONATORS A64-22835 

HELIUM-NEON LASER OPERATION AS IT RELATES TO 
EXCITATION AND DE- EXC I T AT ION PROCESSES OF CERTAIN 
METASTABLE STATE OF HELIUM A64-26740 

GAS LASERS FOR DETERMINING ELECTRON CONCENTRATIONS 
AND TEMPERATURES IN PLASMAS A65-I2289 

ELECTRON DISTRIBUTION 

NONUNI FORM DISTRIBUTIONS OF ELECTRONS AND HOLES IN 
SEMICONDUTOR LASERS PRODUCE MULTIMODE OSCILLATIONS 

A64-25872 

ELECTRON CONCENTRATION AND DISTRIBUTION FUNCTION 
MEASURED WITH RESPECT TO VELOCITY BY LIGHT 
SCATTERING FROM RUBY LASER ON FREE PLASMA 
ELECTRONS A65-I2288 

ELECTRON EMISSION 

LASER INDUCED ELECTRON EMISSION FROM A TUNGSTEN 
POINT THAT APPEARS TO HAVE TWO DISTINCT RANGES OF 
RISE AND DECAY TIME A64-13434 

ELECTRON £ ION EMISSION FROM LASER-HEATED OXIDE 
CATHOOES N64-13798 

EMISSION OF ELECTRONS £ IONS FROM TUNGSTEN SURFACE 

HEATED BY PULSED LASER SEAM N64-13800 

LASER INDUCED EMISSION OF ELECTRONS, IONS AND 
NEUTRALS FROM TITANIUM AND DEUTERATED TITANIUM 
DISKS A65-10289 

ELECTRON ENERGY 

ELECTRONIC AND MUTUAL COMPONENTS OF STIMULATED 
EMISSION IN LASERS, EVALUATING PERTURBATION ENERGY 
BETWEEN MAGNETIC FIELD OF INCIDENT RADIATION AND 
LASER ELECTRON A64-1343 2 

ELECTRON ION RECOMBINATION 

RECOVERY TIME OF PULSED CARBON MONOXIDE LASER 
DEPENDS ON GAS PRESSURE AND TUBE BORE 

A64-2 2 828 

ELECTRON MULTIPLIER 

THIN FILM PHOTOCATHODES AND ELECTRON MULTIPLIERS 
FOR LASER DETECTOR 

AD-606680 N65-12060 

ELECTRON OPTICS 

INTERACTION OF LASER LIGHT WITH METAL - ELECTRON- 
OPTICS INTERACTION IN METAL VAPUR 1 1 AT ION 
RM-3560-PR N63-14868 

ELECTRON PARAMAGNETIC RESONANCE 

ANALYSIS OF HOLM I UM-DOPED CALCIUM FLUORIDE FOR 
USE AS A MASER MATERIAL A63-12296 


ELECTRON PHONON INTERACTION 

INTERACTION OF LASER LIGHT WITH METAL - ELECTRON- 
OPTICS INTERACTION IN METAL VAPORIZATION 
RM-3560-PR N6 3— 1486 8 

MULTIPHONON RADIATION PROCESSES APPLYING 
PERTURBATION THEORY TO INTERACTION OF ATOMIC 
ELECTRON WITH INTENSE LINEARLY POLARIZEO LASER 
BEAM A6W1058 

ELECTRON SPIN 

CALCULATION OF THE NORMALIZED POPULATION 
DISTRIBUTION IN AN ELECTRON-NUCLEAR COUPLED SPIN 
SYSTEM, USING THE METHOD OF PARTIAL DISTRIBUTIONS 

A63-21165 

ELECTRON SPIN RESONANCE 

AMMONIA MASER USED FOR LOW NOISE AMPLIFICATION OF 
ELECTRON SPIN RESONANCE SIGNALS 

A64-23402 

ELECTRON TEMPERATURE 

ELECTRON TEMPERATURE AND DENSITY DETERMINATION IN 
HELIUM PLASMA USING THOMSON-SCATTERED RADIATION 
FROM RUBY LASER N64-19066 

PULSED RUBY LASER SYSTEM FOR DETERMINATION OF 
PLASMA ELECTRON DENSITY AND TEMPERATURE 
UCRL-77I2 N64-21012 

CARBON PLASMA GENERATED BY Q-SWITCHED NEODYMIUM 
GLASS LASER INVESTIGATED FOR ELECTRON TEMPERATURE 
ATTAINED A65-11794 

ELECTRON TRANSITION 

TABULATION AND CALCULATION OF ELECTROMAGNETIC 
TRANSITION PROBABILITIES AND RELATIVE ELECTRON 
EXCITATION CROSS SECTIONS FOR RARE-GAS MASER LINES 

A63-2L811 

RELATIVE AND ABSOLUTE SPECTRAL LINE STRENGTHS FOR 
NOBLE-GAS MASER TRANSITIONS, CALCULATING GAIN/ 
INVERSION FOR VARIOUS WAVELENGTHS 

A 64-21283 

ELECTRON TRANSITIONS BETWEEN GROUND STATE STARK 
LEVELS OF ALKALINE EARTH AND ALKALI METAL HALIDES 
DOPED WITH RARE EARTH IONS A64-23429 

NEON TRANSITIONS IN LASER TEN METERS LONG 

A64-27441 

RADIATIVE LIFETIMES AND TOTAL DESTRUCTIVE 
COLLISION CROSS SECTIONS FOR ARGON LASER LEVELS 

A64-28363 

LASER EMISSION DUE TO ATOMIC IODINE ENERGY 
TRANSITIONS IN FLASH PHOTOLYSIS OF GASEOUS 
I ODOMETHANE AND TR I FLUORO-I OOOMETHANE 

A65-13323 

ELEVEN NEW LASER TRANSITIONS IN IODINE INERT GAS 
MIXTURES WITH TABULATION OF WAVELENGTH AND 
TRANSITION LEVELS A65-13697 

ELECTRON TUBE 

BEAM-PLASMA MICROWAVE INTERACTION AND LASER 
STIMULATED THERMIONIC EMISSION - ELECTRON TUBES 
EE-560 N63-19140 

ELECTRONIC AMPLIFIER 

ROD-TYPE SLOW WAVE STRUCTURES FOR A TRAVELING WAVE 
MASER WITH AN OPERATING FREQUENCY IN 3-CM BAND 

A64-12141 

ELECTRONICS 

BOOK ON PRINCIPLES AND HISTORICAL ORIGIN OF MASERS 

AND LASERS A64-28361 

MASER APPLICATIONS IN ELECTRONIC SYSTEMS - 

AMPLIFIERS N64-I2566 

CONFERENCE ON LASERS AND THEIR APPLICATIONS IN 
LONDON FROM SEPTEMBER TO OCTOBER 1964 

A65-12351 

ELECTROSTATIC GYROSCOPE 

BASIC PRINCIPLES OF ELECTROSTATIC, CRYOGENIC, 
LASER, AND NUCLEAR GYROS 
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ENERGY LEVEL 


AD-602197 N64-32607 

ELLIPTICAL CYLINDER 

ELLIPTICAL LASER HEAD ALLOWS OBSERVATION OF LIQUID 
LASER MATERIALS IN SITU A64-21430 


EMISSION 

EMISSION MODE PATTERNS OF RUBY LASERS 

N62-17905 

EMISSION FROM ORGANIC COMPOUNDS - LASER 
APPLICATION 

AID-P-63-85 N63-17397 

LOWER THRESHOLD OF STIMULATED EMISSION FROM 
GALLIUM ARSENIDE SEMICONDUCTOR MASERS 

N63-22258 


EMISSION SPECTRUM 

ABSORPTION ANO EMISSION SPECTRUM OF CALCIUM 
FLUORIDE-TRIVALENT URANIUM LASER MATERIAL 

N63-20472 

COHERENCE AND TIME SCANNING OF RUBY LASER EMISSION 
SPECTRUM, EXAMINING TIME DEPENDENCE OF EXCITATION 
MODES A64-13286 

OUTPUT RADIATION OF HELIUM-NEON GAS LASER 
DESCRIBING CONVERSION OF LIGHT SOURCES AND PHASE 
VARIATION A64-16317 

MAGNETIC FIELD CAUSES SPLITTING OF EMISSION 
SPECTRUM LINES GENERATED BY RU3Y LASER 

A64-19349 

EMISSION SPECTRUM OF LASER USING FLUORITE 
ACTIVATED BY DIVALENT SAMARIUM, WITH LINE 
BROADENING BY CRYSTAL HEATING A64-23483 

SPECTROSCOPIC PROPERTIES OF NEODYMIUM GLASS USED 
IN HIGH ENERGY OUTPUT AND FIBER LASERS 

A64-23963 

SPECTROSCOPIC PROPERTIES AND LASER EFFECTS OF 
NEODYMIUM IN CALCIUM TUNGSTATE, INVESTIGATING 
EMISSION LINES, ENERGY LEVELS AND CRYSTAL 
IMPERFECTIONS A64-23964 

STIMULATED SPECTRUM COMPONENTS OF RUBY LASER 
EMISSION INVESTIGATED AT LIQUID NITROGEN 
TEMPERATURE A64-23969 

TIME DEPENDENCE OF PULSED RUBY LASER COHERENCE, 
EMISSION SPECTRUM AND PULSATION 

A64-24014 

MAGNETIC FIELD CAUSES SPLITTING OF EMISSION 
SPECTRUM LINES GENERATED BY RUBY LASER 

A64-24514 

ZEEMAN EFFECT IN EMISSION INTENSITY OF GAS 
DISCHARGE LASER 

US AELRDL-TR-2322A N64-15708 

EMISSION SPECTRUM OF RUBY LASER WITH EXTERNAL 
SPHERICAL MIRRORS IN NONDAMPING INTENSITY 
FLUCTUATIONS AND QUASI-STEADY GENERATION 

A65-1 1 027 

CONTINUOUS WAVE LASER ACTION ON ROTATIONAL 
TRANSITIONS OF VIBRATIONAL BAND OF CARBON DIOXIDE 
AROUND 10.4 AND 9.4 MU A65-11708 

OPERATING CURRENT EFFECT ON INTENSITY AND 
WAVELENGTH OF GALLIUM ARSENIDE INJECTION LASER 
EXAMINED BY SCANNING SPECTROMETER 

A65-12353 

ADVANCES IN STIMULATED RAMAN EFFECT NOTING ACTIVE 
MATERIALS, EMISSION LINE INTENSITY AND TYPES OF 
RADIATION A65-1 2359 

XENON-KRYPTON LASER EMISSION IN 12 WAVELENGTHS 
RANGING FROM 2.03 TO 9 MICRONS WITH EXTERNAL AND 
INNER MIRRORS A65-12626 

ENERGY 

LASERS - APPLICATIONS - RANGE FINDERS, POWER 
TRANSMISSION, COMMUNICATIONS, MICROWELDING 


N62-17S07 

DETERMINATION OF ENERGY OF PULSEO LASER BEAM BY 
TRANSFER OF PHOTON MOMENTUM TO BALLISTIC PENDULUM 

NOLTR-63-82 N64-3I247 

ENERGY CONVERSION 

ENERGY CONVERSION BY FLUORESCENCE PUMPING OF 
LASERS 

NOT S-TP-3506 N64-25120 

ENERGY DENSITY 

LASER LIGHT INTERACTION WITH SOLIDS, COMPARING 
MOMENTUM TRANSFER AND CRATERING EFFECTS OF GIANT 
AND NORMAL LASER PULSES A64-17747 

ENERGY DISTRIBUTION 

PHYSICAL PROPERTIES, FLUORESCENCE, AND THEORETICAL 

ENERGY DISTRIBUTION OF GLASS FOR LASER 

AD-443680 N64-30591 

RADIAL PUMP ENERGY DISTRIBUTION IN RUBY ROD 
DETERMINED FROM NEAR FIELD FLUORESCENT EMISSION 
PATTERNS A65-12176 

ENERGY EQUATION 

SYSTEM OF EQUATIONS APPLICABLE TO MULTIMODE LASER 
OSCILLATIONS DERIVED FROM DENSITY MATRIX 
DESCRIPTION OF HOMOGENEOUSLY BROADENED LASER 
TRANSITION A64-27425 

ENERGY EXCHANGE 

RESONANCE COOPERATION OF NEODYMIUM AND YTTERIUM 
RARE EARTH IONS IN LASERS A64-20351 

NONRADI AT I VE ENERGY EXCHANGE AND LASER OSCILLATION 

IN YTTERBIUM AND NEODYMIUM DOPED BORATE GLASS 

A64-20352 


ENERGY FLUX 

ENERGY FLUX DISTRIBUTION IN A LASER CYLINDER FOR 
CASES OF RADIALLY INCIDENT RADIATION AND CYLINDER 

IN ISOTROPIC RADIATION FIELD A64-10931 

ENERGY LEVEL 

EXPRESSION OF MASER POWER IN TERMS OF THE 
PROBABILITIES OF THE OPTICAL TRANSITIONS OF A 
SYSTEM OF PARTICLES WITH THREE ENERGY LEVELS 

A63-19689 

PHOTON POPULATION AND ENERGY LEVEL SCHEME FOR TWO- 
PHOTON LASER USED TO ANALYZE PRODUCTION OF 
SIMULTANEOUS GIANT PULSES A64-21998 

OPTICAL PUMPING IN LASER ATOMIC SYSTEM BY STRONGLY 
INCOHERENT PHOTON WAVES A64-23376 

GAS LASER USE IN AMPLIFICATION OF GAS MIXTURE 

A64-23415 

THREE-LEVEL SOLID STATE RUBY MASER OPERATING IN S- 
BAND INVESTIGATED, USING SPIN HAMILTONIAN 

A64- 23446 

SPECTROSCOPIC PROPERTIES AND LASER EFFECTS OF 
NEODYMIUM IN CALCIUM TUNGSTATE, INVESTIGATING 
EMISSION LINES, ENERGY LEVELS AND CRYSTAL 
IMPERFECTIONS A64-23964 

DEPUMPING MECHANISMS LIMITING INVERSION IN RUBY 
LASER, DESCRIBING SPONTANEOUS DECAY, 

SUPERRADIANCE, PRELASERING, INTERNAL MODES AND 
LATERAL DEPUMPING A64-23974 

SEMICONDUCTOR MASERS AND LASERS INVESTIGATING 
ENERGY BAND FORMATION AND ELECTRIC CHARGE MOBILITY 

A64-24047 

ZERO FIELD MILLIMETER MASER USING FERRIC ION IN 
RUTILE HOST CRYSTAL, OBTAINING RATE EQUATIONS FOR 
THREE-LEVEL OPERATION A64-24731 

ELEVEN HIGH GAIN ORANGE THROUGH BLUE-GREEN 
TRANSITIONS IN PULSED CW XENON LASER 

A64-26113 

RUBY LASER THRESHOLD PUMPING AND EMISSION ENERGIES 
RELATED TO TRANSMISSION COEFFICIENT, ROD DIAMETER 
AND THRESHOLD LEVEL A64-28037 
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ENERGY LOSS 


SUBJECT INDEX 


TECHNIQUES OF OBTAINING POPULATION INVERSIONS IN 
MOLECULAR VIBRATIONAL ENERGY LEVELS TO BE USED TO 
GENERATE COHERENT INFRARED RADIATION 
VARI AN-314-1S N64-30159 

OPERATING CURRENT EFFECT ON INTENSITY AND 
WAVELENGTH OF GALLIUM ARSENIDE INJECTION LASER 
EXAMINED BY SCANNING SPECTROMETER 

A65-I2353 

POWER AND ENERGY OF PULSED LASER MEASURED, 
REVIEWING TECHNIQUES AVAILABLE A65-12385 

SOLID STATE LASERS EVALUATED NOTING APPLICATION IN 
AREAS REQUIRING HIGH POWER AND SHORT PULSES 

A65-12388 

ELEVEN NEW LASER TRANSITIONS IN IODINE INERT GAS 
MIXTURES WITH TABULATION OF WAVELENGTH AND 
TRANSITION LEVELS A65-13697 

ENERGY LOSS 

STORED ENERGY LOSS FROM HIGH POWER LASER DUE TO 
STIMULATED EMISSION BY PHOTON AVALANCHE FROM 
POPULATION INVERSION A64-16963 

ENERGY LOSS DUE TO SELF-STIMULATED EMISSIONS IN 
TRAVELING WAVE AMPLIFIERS A64-20920 

INTERNAL LOSSES EFFECT ON RADIATION POWER IN LASER 

A64-28256 

ENERGY SPECTRUM 

SHOT NOISE ANALOGY USED TO DETERMINE POWER DENSITY 
SPECTRUM OF PULSE MODULATED LASERS 

A65-10226 

ENERGY TRANSFER 

IMAGING CHARACTERISTICS OF ELLIPTIC LASER HEAD 
CONFIGURATION BY DETERMINING ENERGY TRANSFER OF 
SMALL SURFACE INCREMENTS AND THEN SUMMING THESE 
FACTORS TO OBTAIN TOTAL EFFICIENCY 

A63-22383 

POWER AND ENERGY OUTPUT FROM THREE- AND FOUR-LEVEL 
LASERS, WITH PULSE, CW AND OPTICAL PUMPING LASER 
OPERATION A64-12496 

STIMULATED EMISSION OF SINGLE CRYSTALS OF 
NEODYMIUM DOPE CERIUM F LOR IDE BY LATTICE ENERGY 
TRANSFER A64-20354 

EXCITATION ENERGY TRANSFER IN CROSS PUMPED 
CHROMIUM NEODYMIUM DOPED YTTRIUM ALUMINUM GARNET 
LASER A65-12484 

ERBIUM 

STIMULATED EMISSION OF OPTICAL RADIATION FROM 
ERBIUM-DOPED CALCIUM FLUORIDE, ANALYZING 
WAVELENGTHS AND ENERGY LEVEL DIAGRAM 

A64-12517 

ERBIUM COMPOUND 

EXCHANGE INTERACTIONS TO PRODUCE POPULATION 
INVERSIONS IN LASER MATERIALS - COOPERATIVE 
MECHANISMS IN CHLORIDES OF PRASEODYMIUM AND ERBIUM 
AFCRL-64-261 N64-31985 

ETCHING 

EFFECT OF CRYSTAL STRUCTURE IMPERFECTIONS ON LASER 
OUTPUT OF RUBY LASERS - DISLOCATION ETCHING 
TDR-169/3240-01/TN-2 N63-20668 

ETTINGSHAUSEN EFFECT 

ETTINGSHAUSEN SEMICONDUCTOR LASER - FEASIBILITY 
STUDY 

USAELRDL-TR-2374 N64-15614 

EUROPIUM 

LASER ACTION OF EUROPIUM 3ENZOYLAC ETON ATE IN A 
QUARTZ CAPILLARY TUBE A64-I3372 

EUROPIUM CHELATE SOLUTION CONSIDERED AS POSSIBLE 
LIQUID LASER, BASED ON SPECTRUM ANALYSIS 

A64-23435 

RARE EARTH CHELATES CHARACTERISTICS, ENERGY 
LEVELS, MEASUREMENTS FOR POSSIBLE LASER 
PERFORMANCE, SPECIFICALLY EUROPIUM 


TRISBENZOYLACETONATE A64-28292 

EUROPIUM BENZOYLACETONATE LASER PROCESSES 
TR-63-052.2 N64-31142 

ROOM TEMPERATURE OPERATION OF EUROPIUM CHELATE 
LIQUID LASER A65-I0290 

EVAPORATION RATE 

ABLATION OF SOLID UNDER EXPOSURE TO LASER 
RADIATION BEAM WITH REGARD TO EVAPORATION 
COEFFICIENT AND LINEAR REGRESSION RATE 

A64-25669 

EXCITATION 

EXCITED STATE-LATTICE INTERACTION OF F-CENTER - 
OPTICAL EXCITATION STUDY 

RR-TR-63-1 N63-14645 

PHOTODISSOCIATION OF MOLECULES FOR EXCITATION OF 
OPTICAL MASER 

AFOSR-225L N63-15413 

LASER BEAM EXCITATION OF LASERS 

AROD-3323-5 N65-11773 

EXCITED STATE 

EXCITATION ENERGY TRANSFER IN CROSS PUMPED 
CHROMIUM NEODYMIUM DOPED YTTRIUM ALUMINUM GARNET 
LASER A65-12484 

EXPLODING CONDUCTOR CIRCUIT 

DESCRIPTION OF EXPERIMENTS USING EXPLODING WIRES 
AS A SOURCE OF OPTICAL PUMPING IN LASERS 

A63-14410 

EXPLOSIVE DEVICE 

LASER PUMPING BY SHOCK WAVE LIGHT FROM AN 
EXPLOSIVE SOURCE, WITHOUT DESTROYING MATERIAL 

A64-11607 

EYE 

PROTECTION OF HUMAN EYE FROM LASER BEAM 

TR-1153 N64-24092 


F 

F CENTER 

EXCITED STATE-LATTICE INTERACTION OF F-CENTER - 
OPTICAL EXCITATION STUDY 

RR-TR-63-1 N63-14645 

FABRY-PEROT INTERFEROMETER 

ANALYSIS OF AN IDEALIZED FABRY-PEROT MASER 
INTERFEROMETER USING CURVED AND TILTED MIRRORS 

A63-12301 

OPTICAL-MASER AMPLIFIER USING A FABRY-PEROT 
INTERFEROMETER CONTAINING A MATERIAL WHICH HAS A 
NEGATIVE ABSORBTI ON COEFFICIENT 

A63-12305 

FABRY-PEROT INTERFEROMETER USED TO MEASURE HOW 
THE SPECTRAL COMPOSITION OF THE RADIATION OF A 
RUBY LASER VARIES WITH TIME A63-22060 

NONSPECTRAL RESONANCE THEORY USED TO INVESTIGATE 
OPTICAL MODE STRUCTURE OF A FABRY-PEROT 
INTERFEROMETER-RESONATOR A64- 10604 

FABRY-PEROT INTERFEROMETER SUITABILITY FOR 
MEASUREMENT OF NUMBER AND RELATIVE AMPLITUDE OF 
SIMULTANEOUSLY OSCILLATING MODES IN HELIUM-NEON 
OPTICAL GAS MASERS A64-16564 

MODE SELECTION AND SPATIAL COHERENCY CONDITIONS 
FOR ILLUMINATED FABRY-PEROT MASER CAVITY 

A64-21997 

MODE SELECTION IN LASERS USING FABRY-PEROT ETALON 
TILTED WITH RESPECT TO CAVITY AXIS 

A64-2 3993 

SOLID STATE LASER WITH MANY ACTIVE ELEMENTS - 
OSCILLATION CONDITIONS, ASYMPTOTIC EXPRESSIONS, 

AND OPTICAL CORRECTION OF INHERENT DEFECTS 
AFCRL— 64-604 N64-31811 

LIQUID SCATTERING OF LASER EXCITED BEAM 
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SUBJECT INDEX 


FLUORESCENT EMISSION 


N64-323B3 


FABRY-PEROT LASER 

HIGH RESOLUTION MEASUREMENTS OF THE SPECTRAL 
OUTPUT OF GALLIUM ARSENIDE INJECTION LASERS 
INDICATE THAT THEY CAN BE DEFINED BY CONVENTIONAL 
LINE-NARROWING THEORIES A63-21808 

GALLIUM ARSENIDE LASER PROPERTIES ARE DISCUSSED, 
SHOWING THE TEMPERATURE DEPENDENCE OF FABRY-PEROT 
MODES, THRESHOLD CURRENT DENSITY, AND CW OPERATION 

A63-22282 

THE FABRY-PEROT LASER RESONANCES 

AFCRL-62-778 N63-11672 

LASER TREATED AS FABRY-PEROT RESONATOR WITH ACTIVE 
MEDIUM AND DESIGNED AS FIVE-LAYER AMPLIFIER SYSTEM 

A64-1 7228 

UNIFORM RELAXATION OSCILLATIONS IN SHORT RUBY 
LASERS OF PLANAR FABRY-PEROT TYPE AT LOW AND HIGH 
PUMPING EFFICIENCY A64-19042 

TRAVELING AND STANDING WAVE MODES IN FABRY- PEROT 
LASER CAVITIES WITH ROOF-TOP AND CORNER-CUBE 
REFLECTORS A65-12178 

FAILURE MODE 

RELIABILITY AND FAILURE MECHANISMS OF GASEOUS 
OPTICAL MASERS N64-20992 

FAR FIELD 

REFLECTION FROM BODIES IN FAR FIELD AND LASER BEAM 
MEASUREMENTS WITH RESPECT TO INTENSITY AND TIME 
AD-423641 N64-22547 

COHERENT LIGHT - TRANSFER FUNCTIONS, PROPAGATION, 
MICROWAVE AND OPTICAL RADARS, OPTICAL 
MEASUREMENT, AND FAR FIELD ANTENNA PATTERN 
D-5210-70-T8 0-110 N65-12282 

FAR INFRARED 

FAR INFRARED SOURCE OBTAINED BY BEATING TWO 
LASERS, USING SEMICONDUCTORS LACKING INVERSION 
SYMMETRY A64-I0663 

FARADAY EFFECT 

FARADAY EFFECT AS A Q-SWITCHING TECHNIQUE FOR A 
RUBY LASER A64-10621 

TIME-RESOLVING INFRARED MASER RADIATION 
POLARIZATION ANALYZER FOR MEASURING FARADAY 
EFFECTS IN PLASMAS A65-11089 

FEEDBACK CONTROL SYSTEM 

HELIUM NEON LASER SYSTEM IN WHICH THIRD REFLECTING 
MIRROR TILTED AT APPRECIABLE ANGLE TO LASER AXIS 
PROVIDES FEEDBACK A64-25820 

FERRITE 

ACOUSTIC WAVE AMPLIFICATION, OPTICAL MASERS, 
FERRITE NONLINEAR PROPAGATION, AND INTERACTIONS OF 
ELECTRON BEAM AND PLASMA 

ML- 1122 N 64-20399 

FIBER OPTICS 

DEVELOPMENTS IN DIGITAL DATA PROCESSING RESULTING 
FROM INVENTION OF LASER AND OF FIBER OPTICS, AND 
USE nF ELECTROLUMI NESCENT-PHOTOCONDUCTI VE CELLS 

A63-1 1415 

FIBER LASER OF NEODYMIUM DOPED GLASS USED ON 
PULSED BASIS TO AMPLIFY 1.06 MICRON RADIATION WITH 
HIGH GAIN AND BANDWIDTH A64-26319 

FIBERS INVESTIGATED AS LIGHT GUIDES IN LASER WORK 

AND AS LASERS, NOTING DISADVANTAGE OF 

DECOLL IMAT I ON A65-12362 

FILLING 

MASER CROSS-RELAXATION THEORY N63-23526 

FILLING FACTOR OF TRAVELING-WAVE MASER - SINGLE OR 
BOTH SIDES LOADED, GAIN, ISOLATOR, AND PUMP 

N63-23527 


FLAME 

IMPROVEMENT OF RUBY GROWTH VIA FLAME FUSION 


CRYSTAL GROWTH FOR LASERS N63-23550 

FLASH TUBE 

SHOCK WAVES IN A XENON FLASHTUBE AT LASER PUMPING 
ENERGIES STUDIED, NOTING DETERIORATING EFFECT OF 
SHOCK ON TUBE A64-14048 

EXCITING LIGHT SOURCES FOR RUBY LIGHT QUANTUM 
OSCILLATORS WITH COMMON AXIS CYLINDRICAL XENON 
FLASH LAMP N64-17343 

LASER PUMP CONSISTING OF TUBE AND TWO AXICONS 
COMPARES FAVORABLY WITH WELL-KNOWN ELLIPTICAL LAMP 

A65-10306 

ARGON-XENON FLASH LAMPS IMMERSED IN LIQUID 
NITROGEN FOR LASER PUMPING A65-11099 

FLAT PLATE 

SINGLE PLANE PARALLEL PLATE AS LATERAL SHEARING 
INTERFEROMETER WITH VISIBLE HELIUM-NEON GAS LASER 

N64-19490 


FLIGHT SAFETY 

LASER CHARACTERISTICS WHICH MAKE THEM SUITABLE FOR 
AIR NAVIGATION AND FLIGHT SAFETY APPLICATION 

A64-I3489 


FLOW FIELD 

ELECTRON DENSITY DISTRIBUTION AND ELECTRON 
VELOCITY DISTRIBUTION IN PLASMA MEASURED BY MEANS 
OF A RUBY LASER A64-11447 

FLUORESCENCE 

ABSORPTION, FLUORESCENCE, AND LASER RADIATION 
SPECTRA FOR SOME COMMERCIAL LASER CRYSTALS 

N64-13238 

ENERGY CONVERSION BY FLUORESCENCE PUMPING OF 
LASERS 

NOT S— TP— 3506 N64-25120 

LASER RESEARCH - RUBY RELAXATION AND FLUORESCENT 
PHENOMENA, HIGH RESOLUTION SPECTOGRAPH, AND FLASH 
LAMP 

NRL-1553 N64-33 145 

FLUORESCENCE ON NONSOLARIZING LASER GLASS 
MATERIAL - OEFENDER PROJECT 

TSR-4 N64-3392 5 

FLUORESCENCE LIFETIME AND QUANTUM EFFICIENCY OF 
LASERS - DEFENDER PROJECT 

AD-604443 N65-11670 

FLUORESCENT EMISSION 

DISCUSSION OF SEMICONDUCTOR FLUORESCENCE AND ITS 
POSSIBLE USE IN AN OPTICAL MASER, WITH ATTENTION 
GIVEN TO SHARP-LINE EMISSION IN CADMIUM SULFIDE 

A63-1 1 878 

THREE-LEVEL MASER OPERATION UNDER THE EFFECTS OF 
A SMALL STOKES SHIFT, CONSIDERING SHIFT IN THE NET 
GAIN PEAK AND TEMPERATURE EFFECTS 

A63-2 5060 

QUANTUM-EFFICIENCY MEASUREMENT OF FLUORESCENT 
MATERIALS BASED ON COMPARISON BETWEEN THE 
FLUORESCENCE OF A MATERIAL OF A KNOWN QUANTUM 
EFFICIENCY AND A MATERIAL WHOSE QUANTUM EFFICIENCY 
IS TO BE MEASURED A63-26068 

ABSOLUTE EMISSION INTENSITY MEASUREMENT AT 
FLUORESCENT LINE PEAK DETERMINES FLASH ENERGY 
NECESSARY TO CAUSE LASER OSCILLATION 

A64-12505 

LASER ACTION AND SPECTROSCOPIC PROPERTIES OF 
ACTIVATED LASER CRYSTALS A64-21657 

LASER POTENTIALITIES OF CRYSTAL MEASURED BY FLASH 
AND CW FLUORESCENCE METHODS AND COMPARED WITH 
PREDICTED FIGURE OF MERIT A64-22363 

LASER ACTION IN CALCIUM FLUORIDE-URANIUM SYSTEM 

A64-23427 

LASER DEVELOPMENT SINCE 1960 CONSIDERING 
MATERIALS, LUMINESCENT CENTERS AND LATTICES 
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FLUORIDE 


SUBJECT INDEX 


A64-23961 

THRESHOLD CONDITIONS OF CONTINUOUSLY OPERATING 
RUBY LASER, EXAMINING NONLINEARITY OF FLUORESCENCE 

VS OPTICAL PUMPING A64-23965 

PRODUCTION OF OPTICAL MASER ACTION BY ACTIVATED 
GASES, FLUORESCENT MATERIALS AND SEMICONDUCTORS 

N64-20658 

FLUORESCENCE AND ABSORPTION OF RARE EARTH IONIC 
AND TRANSITION METAL IONIC SOLIDS - OPTICAL MASERS 

AD-428961 N64-21051 

RADIAL PUMP ENERGY DISTRIBUTION IN RUBY ROD 
DETERMINED FROM NEAR FIELD FLUORESCENT EMISSION 
PATTERNS A65-12176 

FLUORIDE 

SPECTRAL LINES IN LASER MATERIALS - CONCENTRATED 

RUBY AND ERBIUM-DOPED LANTHANUM TRIFLUORIDE 

TOR- 169/32 50-24 /TN-1 N65-11687 

FLUORITE 

EMISSION SPECTRUM OF LASER USING FLUORITE 
ACTIVATED BY DIVALENT SAMARIUM, WITH LINE 
BROADENING BY CRYSTAL HEATING A64-23483 

FOCUSING 

MOLECULAR BEAM SEPARATION AND FOCUSING IN AMMONIA 
MASER WITH RING AND SCREW ELECTRODES 

A64-23401 

FOCUSING AND CONTROL OF INTENSE LASER BEAM 

REFT. -1579-6 N64-23975 


FREQUENCY MODULATION 

DEVELOPMENT OF AN AUTOMATIC FREQUENCY CONTROL 
LASER USED IN THE OPTICAL HETERODYNE DETECTION OF 
FREQUENCY MODULATED LIGHT A63-16785 

FREQUENCY MODULATION, FREQUENCY STABILIZATION AND 
LONGITUDINAL MODE SUPPRESSION IN LASERS USING 
ELECTRO-OPTIC EFFECT A64-I9950 

FREQUENCY MODULATION OF GAS LASER BY AXIAL 
MAGNETIC FIELD AND NONLINEAR OPTICAL EFFECTS 
SSD-TDR-63-351 N64-16086 

MICROWAVE CIRCUIT DEVICES TO CONTROL COHERENT 
OPTICAL BEAMS USING BIREFRINGENT CRYSTALS - LASER 
RADIATION 

RM-234J N64-33839 

GALLIUM ARSENIDE JUNCTION LASER MODE FREQUENCY 
MODULATION THROUGH REFRACTIVE INDEX VARIATION BY 
ELECTRON INJECTION A65-12483 

FREQUENCY MODULATION OSCILLATION OF HELIUM NEON 
LASER MODES DUE TO INTRACAVITY PHASE PERTURBATIONS 

A65-12485 

FREQUENCY MODULATED LASER OSCILLATION THEORY IN 
WHICH SIGNAL MODULATION DEPTH GROWS INFINITELY 
WITH TIME A6 5-12486 

FREQUENCY SHIFT 

HARMONIC GENERATION AND STIMULATED RAMAN EFFECT 
USED TO SHIFT LASER FREQUENCIES AND PRESERVE LASER 
CHARACTERISTICS IN THEIR OUTPUTS 

A64-18438 


MINIMUM SPOT SIZE FOR FOCUSED LASER BEAM DERIVED 
WITH AID OF HEISENBERG UNCERTAINTY PRINCIPLE 

A65-I3711 

FREE ELECTRON 

ELECTRON CONCENTRATION AND DISTRIBUTION FUNCTION 
MEASURED WITH RESPECT TO VELOCITY BY LIGHT 
SCATTERING FROM RUBY LASER ON FREE PLASMA 
ELECTRONS A65-12288 

FREE STREAM 

ATMOSPHERIC FREE STREAM DENSITY MEASUREMENT USING 
PULSED LASER BEAM BACKSCATT ER ING CONCEPT 

A65-11451 

FREQUENCY 

OPTICAL FREQUENCY RADAR - LASER RADAR 

LID-122 N62-16 183 

FREQUENCY STABILITY OF HELIUM-NEON MASERS - LENGTH 

MEASUREMENT N64-13912 

OPTICAL FILTER FABRICATION FOR LASER FREQUENCY 
AL-TDR-64-268 N65-11878 

FREQUENCY AMPLIFIER 

X-BAND MASER PREAMPLIFIER USED TO INCREASE 
SENSITIVITY OF WEATHER RADAR A65-12035 

FREQUENCY ANALYSIS 

OBSERVATION OF LOW FREQUENCY BEATS BETWEEN 
TRANSVERSE MODES IN RUBY LASERS 

A63-16777 

POSSIBILITY OF ACHIEVING MASER ACTION WITHOUT 
POPULATION INVERSION, THROUGH UTILIZATION OF THE 
RECOIL FREQUENCY SHIFT A63-16770 


POWER DEPENDENT FREQUENCY SHIFTS IN RUBY LASERS 
ATN-64/9216/-3 N64-32252 

FREQUENCY STANDARD 

STUDY OF AMMONIA MASERS RELATIVE TO THEIR USE AS 
ATOMIC FREQUENCY STANDARDS A63-I2635 

OBSERVATIONS OF A CIRCULARLY POLARIZED, SOLID- 
STATE, PARAMAGNETIC MASER OSCILLATOR TO OBTAIN 
INFORMATION TO CONSTRUCT A FREQUENCY STANDARD 

A63-13802 

CESIUM ATOMIC BEAM FREQUENCY STANDARD, GAS CELLS, 
AMMONIA MASERS, HYDROGEN MASERS AND OPTICAL 
MASERS AS ATOMIC STANDARDS OF TIME 

A63-25765 

ATOMIC HYDROGEN MASER, DISCUSSING POTENTIAL AS 
FREQUENCY STANDARD AND STABLE OSCILLATOR 

A64-23033 

ATOMIC HYDROGEN MASER USED FOR SETTING HIGH 
PRECISION FREQUENCY STANDARD FDR ELECTROMAGNETIC 
MEASUREMENT A64-28098 

TIME AND FREQUENCY STANDARD CONSTRUCTION BASED ON 
CESIUM AND AMMONIUM MASERS, ANALYZING OSCILLATION 
FREQUENCY AND METHODS OF ITS SPECTRAL LINE 
ADJUSTMENT A65-10463 

RELATIVE STABILITY OF MASER USING 3,3 INVERSION 
LINE OF AMMONIA, INVESTIGATING DEPENDENCY OF 
FREQUENCY AND POWER ON DESIGN PARAMETERS 

A65- 10464 

CENTERING GAS LASER OSCILLATION FREQUENCY 
ON FLUORESCENT LINE N65-10725 


POLARIZATION FLUCTUATIONS AND FREQUENCY STABILITY 
OF A HELIUM-NEON LASER A64-11784 

FREQUENCY BAND 

COUPLED RESONATORS USED IN DECIMETER RANGE MASERS 
TO INCREASE PASSBAND AND GAIN IN RECEIVER 
AMPLIFIERS A64-26848 

FREQUENCY CONTROL 

FREQUENCY CONTROL OF GALLIUM ARSENIDE LASER DIODE 
BY UNIAXIAL COMPRESSION A64-13340 

FREQUENCY MEASUREMENT 

MASER AND SPIN-OSCILLATOR MAGNETOMETERS FOR WEAK 
FIELD MEASUREMENTS A64-23385 


FREQUENCY TRANSLATION SYSTEM 

ELECTRO-OPTIC COUPLING ELEMENT USED TO TRANSLATE 
OUTPUT FREQUENCY OF LASER OSCILLATOR 

A65-10221 

FRESNEL DIFFRACTION 

FRESNEL ORAG EFFECT USED IN RING LASER TO PRODUCE 
FREQUENCY MODE SPLIT FOR MOVING SOLID, LIQUID AND 
GAS MEDIA A64-242I3 

FUSION WELDING 

LASER BEAM FUSION WELDING FOR FE-GROUP METALS, 

SOME ALUMINUM ANO COPPER-BASE ALLOYS AND TITANIUM 

A64-I5626 
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SUBJECT INDEX 


GALLIUM ARSENIDE 


G 

GADOLINIUM 

LASER OSCILLATIONS IN NEODYMIUM-DOPED YTTRIUM 
ALUMINUM, YTTRIUM GALLIUM AND GADOLINIUM GARNETS 

A64-19559 

GAIN 

GAIN IN RUBY LASER CRYSTALS AS FUNCTION OF 
INHOMOGENEOUS MAGNETIC FIELD INTENSITY 
NASA-CR-593L3 N64-33805 

GALLIUM ARSENIDE 

SEMICONDUCTOR MASER EXPERIMENTS PRODUCING 
COHERENT RADIATION FROM GALLIUM ARSENIDE DIODES 

A63-10945 

INVESTIGATION OF THE STIMULATED EMISSION FROM 
GALLIUM ARSENIDE SEMICONDUCTOR OPTICAL MASERS 

A63-17681 


SEMICONDUCTOR LASER IN WHICH INFRARED LIGHT OF A 
SINGLE FREQUENCY IS PRODUCED BY GALLIUM ARSENIDE 
JUNCTIONS AND DOES NOT REQUIRE AUXILIARY OPTICAL 
PUMPING A63-19829 

HIGH RESOLUTION MEASUREMENTS OF THE SPECTRAL 
OUTPUT OF GALLIUM ARSENIDE INJECTION LASERS 
INDICATE THAT THEY CAN BE DEFINED BY CONVENTIONAL 
LINE-NARROWING THEORIES A63-21808 


SEMICONDUCTOR QUANTUM GENERATOR USING GALLIUM 
ARSENIDE P-N JUNCTIONS, DISCUSSING COHERENT LIGHT 
GENERATION AT 77 DEGREES KELVIN 

A63-21890 

GALLIUM ARSENIDE LASER PROPERTIES ARE DISCUSSED, 
SHOWING THE TEMPERATURE DEPENDENCE OF FABRY-PEROT 
MODES, THRESHOLD CURRENT DENSITY, AND CW OPERATION 

A63-22282 

PHYSICAL AND OPTICAL PROPERTIES OF SEMICONDUCTOR 
GALLIUM ARSENIDE DIODE LASERS OPERATING AT LOW 
TEMPERATURES A63-24208 

DONOR DIFFUSION INTO P-TYPE GALLIUM ARSENIDE 
INJECTION LASERS A63-24813 

GALLIUM ARSENIDE DIODE FABRICATION FOR LOW 
THRESHOLD SEMICONDUCTOR LASERS A63-24816 

THRESHOLD CURRENT DENSITY TO LENGTH RELATIONSHIP 
FOR FABRY-PEROT TYPE GALLIUM ARSENIDE LASER 

A63-24817 

DISTORTION OF MODULATION IN GALLIUM ARSENIDE 
INFRARED EMITTERS, PRODUCED BY NONLINEARITIES 
CONNECTED WITH INPUT CURRENT-VOLTAGE 
CHARACTERISTICS A63-24828 


LIGHT EMISSION FROM PULSED DIODES OF NEODYMIUM- 
DOPED GALLIUM ARSENIDE AND UNDOPED GALLIUM 
ARSENIDE DIODE LASERS 

W-J-63-612R12 N63-16449 

SEMICONDUCTOR DEVICE CONCEPTS - PREPARATION ANO 
PROPERTIES OF GALLIUM ARSENIDE PHOSPHIDE P-N 
JUNCTION LASERS 

AFCRL-63-120/B/ N63-1891I 

LOWER THRESHOLD OF STIMULATED EMISSION FROM 
GALLIUM ARSENIDE SEMICONDUCTOR MASERS 

N63-22258 

SPATIAL DISTRIBUTION OF ELECTROMAGNETIC ENERGY 
EMITTED BY GALLIUM ARSENIDE LASER P-N JUNCTION 
DIODES HAVING FABRY-PEROT RESONATORS 

A64-1 1923 

TEMPERATURE LIMITATION OF A GALLIUM ARSENIDE LASER 

FOR CONTINUOUS OPERATION A64-11938 

FREQUENCY CONTROL OF GALLIUM ARSENIDE LASER DIODE 
BY UNIAXIAL COMPRESSION A64-13340 

EFFECT OF UNIAXIAL STRAIN ON THRESHOLD CURRENT AND 

OUTPUT OF GALLIUM ARSENIDE LASER DIODES 

A64-13354 


GEOMETRY MODIFICATION OF GALLIUM ARSENIDE DIODE 
LASER TO PRODUCE HIGHLY COLLIMATED LIGHT BEAM 

A64-13674 

NONLINEAR SUSCEPTIBILITY AND SELF-INDUCED SECOND 
HARMONIC RADIATION IN GALLIUM ARSENIDE LASERS 

A64-14055 

GALLIUM ARSENIDE INJECTION LASERS WITH EQUILATERAL 
TRIANGULAR SHAPED STRUCTURES A64-19954 

SPECTRAL CHARACTERISTICS, TEMPERATURE DEPENDENCE 
AND CONTINUOUS WAVE OPERATION OF STIMULATED 
EMISSION IN GALLIUM ARSENIDE P-N JUNCTION LASER 

A64-24057 

SPECTRAL LINE WIDTH DIMINISHING AT APPROACH OF 
SELF-EXCITATION THRESHOLD OF SEMICONDUCTOR LASER 
ON P-N JUNCTIONS IN GALLIUM ARSENIDE 

A64-24061 

HIGH ORDER TRANSVERSE PROPAGATION MODES OF GALLIUM 
ARSENIDE INJECTION LASER A64-25768 

INJECTION LASER CHARACTERISTICS CONSIDERING LASER 
ACTION IN P-N JUNCTION OF GALLIUM ARSENIDE 

A64-26246 

PULSE MODULATION AND SIGNAL TO NOISE RATIOS FOR 
GALLIUM ARSENIDE INJECTION LASER SYSTEM 

A64-26743 

LASER ACTION IN GALLIUM ARSENIDE EXCITED BY BEAM 
OF 50-KEV ELECTRONS AT LIQUID HELIUM TEMPERATURE 

A64-27390 

RECOMBINATION RADIATION & LASER ACTION IN GALLIUM 
ARSENIDE DIODES 

TOR -169/3250— 11 /TN-2 N64-13843 

CONSTRUCTION OF INJECTION LASER FROM SINGLE 
SEMICONDUCTING GALLIUM ARSENIDE CRYSTAL DIODE 

N64-17871 

ELECTRICAL AND OPTICAL PROPERTIES OF DIODES 
PREPARED FROM DIFFUSION OF MANGANESE AND ZINC INTO 
GALLIUM ARSENIDE - LASERS N64-17873 

PUMPING OF CALCIUM FLUORIDE-DYSPROSIUM ION LASER 
USING GALLIUM ARSENIDE DIODES 

NAS A- CR— 58645 N64-29407 

IMPURITY STRIATIONS IN GALLIUM ARSENIDE CRYSTALS 
GROWN FOR USE IN LASERS 

AD-442598 N64-29641 

CONTINUOUS WAVE OPERATION OF GALLIUM ARSENIDE 
LASER IS DEPENDENT UPON CASE TEMPERATURE 

A65-10223 

TEMPERATURE DEPENDENCE OF THRESHOLD CURRENT IN 
HEAVILY AND LIGHTLY DOPED GALLIUM ARSENIDE LASERS 

A65-10291 

N- P- P STRUCTURE WITH TWO WIDE-GAP EMITTERS USED 
FOR SEMICONDUCTOR LASERS TO IMPROVE INJECTION 
EFFICIENCY OF CARRIERS INTO INVERTED REGION 

A65-11116 

ADJACENT MODES OF CONTINUOUS WAVE HELIUM-NEON 
LASER MIXED IN SEMI-INSULATING GALLIUM ARSENIDE TO 
EXAMINE PROPERTIES OF MIXING MATERIAL 

A65-12378 

GALLIUM ARSENIDE LIGHT SOURCE EVALUATION FOR 
DESIGN, PERFORMANCE AND APPLICATION 

A65-12392 

HIGH CURRENT PULSE GENERATION FOR GALLIUM ARSENIDE 
LAMPS AND LASERS BY SOLID STATE CIRCUIT, USING 
SHOCKLEY DIODE AND SCHMITT TRIGGER 

A65-12395 

ANGULAR DISTRIBUTION OF RADIATION FROM PLANAR 
JUNCTIONS OF GALLIUM ARSENIDE INJECTION LASERS 
CALCULATED VIA DIELECTRIC SLAB MODEL 

A65-13493 

CONTINUOUS WAVE OPERATION OF GALLIUM ARSENIDE 
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GALLIUM PHOSPHIDE 


SUBJECT INDEX 


INJECTION LASER AND HEAT SINK FOR NEEDED THERMAL 
TRANSFER A65-135C3 

BEAM AND ISOTROPICALLY DISTRIBUTED LIGHT EMISSIONS 
FROM EQUILATERALLY TRIANGULAR GALLIUM ARSENIDE 
LASERS A65-I 3699 

VOICE COMMUNICATION SYSTEM USING LOW THRESHOLD 
ROOM TEMPERATURE GALLIUM ARSENIDE LASER DIODE 
TRANSMITTER A65-13700 

HIGH EFFICIENCY ROOM TEMPERATURE INJECTION LASER 
WITH DIODE CONSISTING OF N TYPE GALLIUM ARSENIDE 
LAYER ON ZINC DOPED SUBSTRATE A65-13706 

LASER MODES AND OPTICAL RESONATOR ANALYTICAL 
STUDIES, GALLIUM DIODE LASER AND FABRY- PEROT 
MOOE SELECTOR ETALON STUDY - LASER STUDIES 
AD-1272-0021 N65-11823 

GALLIUM PHOSPHIDE 

GALLIUM ARSENIC PHOSPHIDE SYNTHESIS BY HALOGEN 
VAPOR INTO LASER JUNCTIONS 

AFCRL-63-552/B/ N64-13844 

GAMMA RADIATION 

DISCUSSION OF THE EXTENSION OF OPTICAL-MASER 
TECHNIQUES TO THE GAMMA-RAY REGION 

A63-12312 

INVESTIGATION OF THE EFFECTS OF GAMMA IRRADIATION 
ON THE PERFORMANCE OF RUBY LASER RODS 

A63-16786 

PUMP ENERGY REDUCTION REQUIRED FOR SOLID STATE 
RUBY LASER BY GAMMA RAY DAMAGE AND HIGH STATIC 
PRESSURE APPLICATION - MICROWAVE SPECTRUM 

N63-1 8709 

ADVANCED LASER CONCEPTS - ZEEMAN EFFECT LASERS, 
GAMMA LASERS, RAMAN SCATTERING LASERS AND OTHERS 
AID-P-64-35 N64-2 0850 

GAMMA IRRADIATION EFFECTS ON RUBY LASER 

CHARACTERISTICS - MATHEMATICAL MODEL 

NSF-7 N64-32 322 

GAMMA RAY BEAM 

STIMULATED MASER GAMMA-RAY-EMISSION ACHIEVED BY 
NUCLEAR REACTIONS AND SZ IL ARD-CHALMERS SEPARATION 

A63-24822 

GAS 

PROPERTIES OF GASEOUS £ SOLID-STATE LASER DEVICES, 
CESIUM £ RUBY 

TRG-1 34-QTR-2 N63-11436 

IONIZATION OF GASES BY OPTICAL MASER RADIATION 

N63-18288 

RAYLEIGH SCATTERING OF RUBY LASER BEAMS BY LIGHT 
GASES 

AFCRL-63-549 N64-14684 

PHYSICAL MECHANISMS OF GASES - ELECTRICAL 
BREAKDOWN UNDER INTENSE OPTICAL ILLUMINATION FROM 
LASER 

C-920088-2 N64-2 7562 

GAS CELL 

CESIUM ATOMIC BEAM FREQUENCY STANDARD, GAS CELLS, 
AMMONIA MASERS, HYDROGEN MASERS AND OPTICAL 
MASERS AS ATOMIC STANDARDS OF TIME 

A63-2 5 765 

GAS DISCHARGE 

INFLUENCE OF A MAGNETIC FIELD UPON THE LIGHT 
OUTPUT OF A GAS DISCHARGE LASER 

A63-21176 

CHARACTERISTICS OF GAS DISCHARGE AND GALLIUM- 
ARSENIDE LASERS IN TERMS OF BENCH LASERS, 

RESONATOR FIELDS, TWINKLE EFFECT, LASER METROLOGY 
AND CONSTRUCTION A63-24272 

GRIDOED LASER TUBE STUDY, GAIN MEASUREMENT, GAS 
DISCHARGE, AND WAVE POWER 

W-J-63-606R12 N63-13815 


MAGNETIC FIELDS ON GAS DISCHARGE LASER 
USAELRDL-TR-2322 N63-17908 

GAS DISCHARGE TUBES FILLED WITH ARGON FOUND TO BE 
AS EFFECTIVE AS XENON DISCHARGE TUBES FOR PUMPING 
A RUBY LASER A64-13201 

ZEEMAN EFFECT IN EMISSION INTENSITY OF GAS 
DISCHARGE LASER 

USAELRDL-TR-2322A N64-15708 

GAS DYNAMICS 

POPULATION INVERSIONS BY GAS-DYNAMIC METHODS AND 
FEASIBILITY OF LASER ACTIVITY FOR ATOMIC 
EXCITATION 

C AL-RH- 1670-A-l N63-19641 

GAS FLOW 

RAD I OMETRY OF CURVED MIRROR GAS BEAM LASERS 
AR0D-3309-2 N63- 15737 

GAS LASER 

NONLINEAR OPTICS OF LIGHT AS INTENSE AND 
MONOCHROMATIC AS WAVES AT RADIO FREQUENCIES, 
SHOWING IDENTICAL PROPERTIES AS RADIO WAVES 

A64-25470 

PHYSICAL PHENOMENA WHICH AFFECT LIGHT MODULATION 
AND ITS APPLICATION TO TELECOMMUNICATIONS 

A64-27704 

DIFFRACTION LOSS AND BEAM SIZE OF TRANSVERSE 
ELECTROMAGNETIC MODE IN GASEOUS LASERS WITH 
SPHERICAL MIRRORS A64-27747 

SPECTRAL OUTPUT AND APPLICATIONS FOR LASERS 
INCLUDING GASEOUS, SEMICONDUCTOR AND SOLID STATE 
LASERS A64-28082 

RADIATIVE LIFETIMES AND TOTAL DESTRUCTIVE 
COLLISION CROSS SECTIONS FOR ARGON LASER LEVELS 

A64-28363 

TELEVISION SIGNAL MODULATES OUTPUT OF HELIUM-NEON 
LASER A64-28565 

FREQUENCY MODULATION OF GAS LASER BY AXIAL 
MAGNETIC FIELD AND NONLINEAR OPTICAL EFFECTS 
SSD- TOR -63-351 N64-16086 

HELIUM-NEON GAS LASER AS LIGHT SOURCE FOR 
PHOTOGRAPHIC CONTACT PRINTERS 

RADC-TDR-64-120 N64-25232 

BREWSTER ANGLE OUTPUT WINDOW REQUIREMENTS FOR LOW 
GAIN GAS LASER SYSTEMS 

RN- 177 N64-25965 

GAS LASER, STEADY SOLID-STATE DISCHARGES, AND 
OUTPUT CONTROL STUDIES 

TRG-134-QTR-8 N64-26302 

GAMMA IRRADIATED LASER MATERIALS, TUNNELING 
STUDIES, MILLIMETER WAVE MASERS, GAS LASERS - 
SOLID STATE STUDIES N64-27998 

LENGTH-MEASURING INTERFEROMETER USING CONTINUOUS 
GAS LASER LIGHT SOURCE N64-29624 

GAS LASER LIGHT SOURCE FOR DEMONSTRATION IN OPTICS 

N64-30135 

NEON-HYDROGEN LASER AND PHASE RELATIONSHIP BETWEEN 

OPTICAL PUMP AND PULSED LASER OUTPUT 

AD-603405 N64-30907 

RUBY, GAS, AND LIQUID LASER DEVELOPMENT 
FTD-TT-64-565/lG263£4 N64-32045 

STATIC MAGNETIC FIELD EFFECTS ON CHARACTERISTICS 
OF HELIUM-NEON LASER 

PIB MR 1-1222-64 N64-33004 

OPTICAL CHARACTERISTICS OF RUBY LASER EMISSION AND 

DESIGN OF HELIUM-NEON GAS LASERS 

AROD- 33 09- 5 N64-33692 
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GAS LASER MEDIA ANO OUTPUT CONTROL 
TRG-1 34-QT R— 9 


N64-33944 



SUBJECT INDEX 


GASEOUS LASER 


PRIMARY CAUSES OF AGING IN ARGON-OXYGEN LASER ARE 
OXYGEN CLEANUP INTO QUARTZ HALLS AND QUARTZ 
IMPURITY EFFECTS A65-10224 

CONTINUOUS HAVE LASERING CHLORINE LINE OBSERVED AT 

9451 ANGSTROMS IN NEON CHLORINE AND HELIUM 
CHLORINE A65-1 0225 

HELIUM-NEON LASER CONSTRUCTION AND OPERATION IN 
VISIBLE AND INFRARED REGIONS A65-10593 

INTERFERENCE PHENOMENON INCLUDING LENS RINGS 
EFFECT ON LASER SYSTEMS, PRESENTING DATA OBTAINED 
HITH HELIUM-NEON CONTINUOUS HAVE LASER 

A65-11316 

SINGLE PASS GAIN OF 6328 ANGSTROM RED LASER LINE 
IN HELIUM-NEON PLASMA AS FUNCTION OF PARTIAL 
PRESSURES AND TUBE CURRENT A65-11325 

CONTINUOUS HAVE LASER ACTION ON ROTATIONAL 
TRANSITIONS OF VIBRATIONAL BAND OF CARBON DIOXIDE 
AROUND 10.4 AND 9.4 MU A65-11708 

SMALL MAGNETIC FIELD EFFECT ON DEGENERATE LEVELS 
OF GAS LASER TRANSITION, NOTING INTENSITY AND 
ROL ARI Z AT I ON CHANGES A65-11709 

ABSOLUTE INTERFEROMETRIC LASER CALIBRATOR PROVIDES 
LENGTH MEASURING HITH LABORATORY ACCURACY IN 
INDUSTRIAL ENVIRONMENT A65-12091 

GAS LASERS FOR DETERMINING ELECTRON CONCENTRATIONS 
AND TEMPERATURES IN PLASMAS A65-12289 

HELIUM-NEON GAS AND GALLIUM ARSENIDE PULSED LASERS 
USED AS SOURCES OF OPTICAL COMMUNICATION LINKS 

A65-12361 

PULSED GAS LASERS CONSIDERING ATOMIC, MOLECULAR 
AND IONIC SYSTEMS AND BEAM PROPERTIES 

A65-12367 


INNER MIRRORS A65-12626 

HELIUM AND NEON PARTIAL PRESSURES AND GAS MIXTURE 
TOTAL PRESSURE FOR MAXIMUM LASER OUTPUT POHER 

A65-12748 

HELIUM-NEON GAS LASER IN CONJUNCTION HITH 
AUTOMATIC FRINGE, COUNTING INTERFEROMETER TO 
MEASURE STANDARD METER BAR LENGTH 


LASER EMISSION DUE TO ATOMIC IODINE ENERGY 
TRANSITIONS IN FLASH PHOTOLYSIS OF GASEOUS 
I ODOME THANE ANO TRI FLUORO- 1 ODOMETHANE 

A65-13323 

MOVING STRI AT I ON OSCILLATION SPECTRUM DEPENDENCE 
ON DISCHARGE CURRENT IN DC HELIUM-NEON LASER 

A65-13472 

LASER OUTPUT OF XENON-HELIUM MIXTURE AS FUNCTION 
OF CHARGE DURATION, GAS PRESSURE AND TUBE DIAMETER 

A65-13603 

ELEVEN NEW LASER TRANSITIONS IN IODINE INERT GAS 
MIXTURES HITH TABULATION OF WAVELENGTH AND 
TRANSITION LEVELS A65-13697 

ZEEMAN, BREWSTER WINDOW AND PLASMA EFFECTS ON 
HELIUM NEON LASER OUTPUT IN AXIAL AND TRANSVERSE 
MAGNETIC FIELDS A65-13702 

ARC DISCHARGE CURRENT INSTABILITY AND AMPLITUDE 
MODULATION IN HIGH GAIN D C-PUMPED HELIUM NEON 
LASER TUBE A65-13703 

LASER PULSE GENERATION WITH PLASMA RESULTING FROM 
DISCHARGE IN HYDROGEN AS MEDIUM 

A65-13867 

CENTERING GAS LASER OSCILLATION FREQUENCY 
ON FLUORESCENT LINE N65-10725 


SEALED-OFF FAR IR SOURCE DETAILING LASER 
CONSTRUCTION AND OPERATION A65-12368 

RING LASERS CONSIDERING LIMITING EFFECTS OF 
LOCKING, CIRCUIT TUNING, HOLE BURNING AND GAS 
DRIFT A65-12375 

LIFE OF GAS LASER COMPONENTS INCLUDING GAS TUBE, 
BREWSTER WINDOWS AND EXTERNAL MIRRORS 

A65-12376 

ADJACENT MODES OF CONTINUOUS WAVE HELIUM-NEON 
LASER MIXED IN SEMI-INSULATING GALLIUM ARSENIDE TO 
EXAMINE PROPERTIES OF MIXING MATERIAL 

A65-12378 


TIME AND FREQUENCY STANDARD CONSTRUCTION BASED ON 
CESIUM AND AMMONIUM MASERS, ANALYZING OSCILLATION 
FREQUENCY AND METHODS OF ITS SPECTRAL LINE 
ADJUSTMENT A65-10463 

HYPERFINE INVERSION TRANSITIONS OF HEAVY AMMONIA 
INVESTIGATED FOR USE IN MASER A65-10466 


GASEOUS LASER 

OPTICAL SUM FREQUENCY GENERATION OF TWO CONTINUOUS 
HAVE GAS LASER BEAMS A63-25118 


REQUIREMENTS FOR GASEOUS AND METALLIC VAPOR LASERS 
TO PRODUCE SHARP EMISSION LINES AND CONTINUOUS 
OPERATION A64-12581 


LIMITATIONS IN INTERFEROMETRY TECHNIQUES IMPOSED 
BY CHARACTERISTICS OF LIGHT SOURCE SOLVED BY USING 
LASER A65-1 2383 


EXCITATION MECHANISMS AND CURRENT DEPENDENCE OF 
POPULATION INVERSION IN HELIUM-NEON LASERS 

A64-13363 


NEGATIVE GLOW REGION OF COLD CATHODE DISCHARGE IN 
HELIUM-NEON MIXTURE EXAMINED AS ACTIVE MEDIUM FOR 
CONTINUOUS LASER OSCILLATION A65-12387 

EXCITATION PROCESSES IN GAS LASERS COVERING 
LIFETIME, PUMPING CONSIDERATIONS, ELECTRON 
BOMBARDMENT AND CASCADE LASERS A65-12389 

TRANSMISSION PERFORMANCE OF CONFOCAL LENS SYSTEM 
EXAMINED, USING GAS LASER AS SOURCE AND GALILEAN 

TELESCOPE TO CONVERT OUTPUT A65-12398 

AXIAL MODE COMPETITION AND FREQUENCY SPLITTING 
DUE TO BIREFRINGENCE IN DUAL POLARIZATION HELIUM 
NEON LASER A65-12481 

FREQUENCY MODULATION OSCILLATION OF HELIUM NEON 
LASER MODES DUE TO INTRACAVITY PHASE PERTURBATIONS 

A65-12485 

PLASMA ELECTRON DENSITY MEASUREMENT BY 
INTERFEROMETRIC METHOD, USING GAS LASER SOURCE 

A65-12621 

XENON-KRYPTON LASER EMISSION IN 12 WAVELENGTHS 
RANGING FROM 2.03 TO 9 MICRONS WITH EXTERNAL AND 


PRESSURE AND DISCHARGE DIAMETER EFFECTS ON GAIN OF 
HELIUM-NEON LASERS A64-13364 

DISCHARGE LENGTH AND EXCITATION RATE EFFECTS ON 
OUTPUT POWER OF A GAS LASER A64-13368 

RETARDING POTENTIAL CHARACTERISTICS OF PROBES IN 
HIGH FREQUENCY PLASMA LASERS, USING TRIPLE PROBE 
METHOD A64-14050 

GASEOUS LASER RESONATORS FOR UNIPHASE WAVE FRONT 
GENERATION A64-14088 

OPTICAL PROPERTIES OF GASEOUS LASER RADIATION 
COMPARED TO CONVENTIONAL RADIATORS 

A64-14089 

MATCHING FORMULAE FOR IMAGING OF OPTICAL MODES 
WITH INTERNAL LENSES AND A DEMONSTRATION WITH 
HELIUM-NEON GAS LASER A64-14138 

POLARIZATION IN HELIUM-NEON PLANAR LASERS, DUE TO 
ZEEMAN EFFECTS A64-14808 

FABRY-PEROT INTERFEROMETER SUITABILITY FOR 
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GASEOUS MASER 


SUBJECT INDEX 


MEASUREMENT OF NUMBER AND RELATIVE AMPLITUDE OF 
SIMULTANEOUSLY OSCILLATING MODES IN HELIUM-NEON 
OPTICAL GAS MASERS A64-16564 

LASER TRANSITIONS IN MERCURY RARE GAS DISCHARGE. 
USING TIME RESOLUTION A64-16967 

HELIUM-NEON MOLECULAR GAS LASER 

A64-17170 

NOISE MEASUREMENT IN NONRESONANT HELIUM-NEON LASER 

AMPLIFIER A64-17541 

DOUBLE SLIT DIFFRACTION OF COHERENT LIGHT FROM GAS 

LASER USED TO MEASURE INDEX OF REFRACTION 

A64-17636 

VERDET CONSTANT OF ACTIVE MEDIUM RELATED TO 
FREQUENCY OF INTENSITY MODULATION OF GAS LASER 
OUTPUT IN HOMOGENEOUS AXIAL MAGNETIC FIELO 

A64- 18343 

ANGULAR ROTATION DETECTION WITH RING RESONATOR GAS 

DISCHARGE LASER A64-18432 

UPPER ATMOSPHERE STUDIED WITH OPTICAL RADAR SYSTEM 

BASED ON PULSED NITROGEN GASEOUS LASER 

FS PAPER 3376 A64-19196 

CONTINUOUS WAVE OPTICAL MASER TRANSITIONS IN A 
PURE NEON DISCHARGE A64-19945 

GAS BREAKDOWN CRITERION FOR Q-SWITCHED GASEOUS 
LASER A64-19952 

STIMULATED RADIATION OF CARBON MONOXIDE AND 
NITROGEN MOLECULAR GASES MEASURED TO STUDY 
EXCITATION MECHANISMS OF POPULATION INVERSION IN 
PULSED GAS LASER A64-22827 

RECOVERY TIME OF PULSED CARBON MONOXIDE LASER 
DEPENDS ON GAS PRESSURE AND TUBE BORE 

A64-22828 

RADIATIVE LIFETIMES OF RARE GAS LASERS, DISCUSSING 
RELAXATION, DISSOCIATIVE EXCITATION TRANSFER AND 
MODE PULLING A64-23408 

CW GAS LASER PUMPING BY MOLECULAR PHOTO- 
DISSOCIATION TO ACHIEVE HIGHER GAIN, POWER/VOLUME 
RATIO AND EFFICIENCY A64-23409 

OPTICAL HETERODYNE DETECTION USING GASEOUS LASER 
LOCAL OSCILLATOR BEAM, PRESERVING SIGNAL TO NOISE 
RATI ° A64-23411 

LARGE OPTICAL GAIN FOR GASEOUS OPTICAL MASER 

A64-23414 

GAS LASER USE IN AMPLIFICATION OF GAS MIXTURE 

A64-23415 

EFFECTS OF SMALL STRAY AND APPLIED MAGNETIC FIELDS 
ON POLARIZATION AND FREQUENCY CONTENT OF HELIUM- 
NEON LASER OUTPUT A64-23416 

OSCILLATION MODES IN GAS LASER WITH SPHERICAL 
MIRRORS BASED ON GEOMETRICAL OPTICS 

A64-23988 

AXISYMMETRIC MODE ISOLATION IN HELIUM-NEON LASER 
INTERFEROMETER WITH CONCAVE MIRRORS 

A64-23992 

OPTIMUM CURVATURES FOR GASEOUS LASER MIRROR 
CAVITIES A64-24074 

LASER TRANSITION PROFILE USED FOR FREQUENCY 
STABILIZATION OF SINGLE MODE GAS LASERS 

A64-25143 


HELIUM NEON LASER SYSTEM IN WHICH THIRD REFLECTING 
MIRROR TILTED AT APPRECIABLE ANGLE TO LASER AXIS 
PROVIDES FEEDBACK A64-25820 

EXPERIMENTAL APPARATUS WHICH QUANTITATIVELY 
MEASURES SPATIAL COHERENCE OF HELIUM-NEON LASER 
BEAM A64-25895 


CONTRAST OF INTERFERENCE FRINGES IN TWYMAN-GREEN 
INTERFEROMETER DETERMINED BY SPATIAL COHERENCE OF 
LIGHT SOURCE A64-26083 

SIMULTANEOUS VISIBLE AND ULTRAVIOLET EMISSIONS 
FROM MERCURY-ARGON LASER, TABULATING FREQUENCIES 
AND TRANSITIONS A64-26112 

GAS LASER USED TO ACCURATELY SET AND TEST 
REFLECTING SURFACES OF PENTAPRISM 

A64-26 320 


XENON GAS LASER PREAMPLIFIER USED TO OBTAIN 16-DB 
IMPROVEMENT IN MINIMUM DETECTABLE SIGNAL OF TWO 
FAST INFRARED DETECTORS A64-26321 


YOUNGS DOUBLE SOURCE EXPERIMENT USED TO 
DEMONSTRATE PHASE REVERSAL FOR THREE MODE PATTERNS 
OF GAS LASER SOURCE A64-26322 


SOLID AND GASEOUS LASERS OPERATIONAL MODE, TYPES 
AND APPLICATIONS IN SPECTROSCOPY, MICROSCOPY, 
DISTANCE MEASURING AND PHOTOCHEMISTRY 

A64-26395 


HELIUM-NEON LASER OPERATION AS IT RELATES TO 
EXCITATION AND DE-EXCITATION PROCESSES OF CERTAIN 
METASTABLE STATE OF HELIUM A64-26740 


POWER OUTPUT OF HELIUM-NEON PULSED LASER EMPLOYING 
EXIT MIRROR OF OPTIMUM REFLECTIVITY 

A64-26742 

USE OF CW GASEOUS LASERS FOR LENGTH MEASUREMENT IN 
METROLOGY A64-26860 

THERMAL LENS EFFECT PRODUCED BY INTRODUCTION OF 
CERTAIN SAMPLES INTO HELIUM-NEON LASER CAVITY USED 
TO MEASURE LOW VALUES OF ABSORPTION 

A64-2739 1 


LASER ACTION IN QUARTZ TUBE WITH DOUBLY IONIZED 
ATOMS OF MERCURY VAPOR A64-27438 


FREQUENCY MODULATION OF GAS LASER BY AXIAL 
MAGNETIC FIELD AND NONLINEAR OPTICAL EFFECTS 
SSD-TDR-63-35I N64-16086 


GAMMA IRRADIATED LASER MATERIALS, TUNNELING 
STUDIES, MILLIMETER WAVE MASERS, GAS LASERS - 
SOLID STATE STUDIES N64-27998 

GASEOUS MASER 

GASEOUS XE-HE MASER MEDIUM CAPABLE OF LARGE 
OPTICAL AMPLIFICATION A63-10944 

TABULATION AND CALCULATION OF ELECTROMAGNETIC 
TRANSITION PROBABILITIES AND RELATIVE ELECTRON 
EXCITATION CROSS SECTIONS FOR RARE-GAS MASER LINES 

A63-2 1811 

PRESENT STATE OF LASER RESEARCH, CONSIDERING 
OPERATION OF BOTH GASEOUS AND SOLID STATE DEVICES 

A63-23016 

DISSOCIATIVE MECHANISM PROPOSED FOR OSCILLATIONS 
OBSERVED IN PULSED OPTICAL GASEOUS MASER 

N6 3-14422 

GASEOUS AND CRYSTALLINE MASERS FOR MICROWAVE 
GENERATION AND AMPLIFICATION A64-13902 


AMMONIA MOLECULE SORTING IN A GASEOUS MASER, WITH 
TRANSVERSE AND LONGITUDINAL ELECTROSTATIC FIELDS 

A64-15218 

PRESENT STATE OF LASER RESEARCH, CONSIDERING 
OPERATION OF BOTH GASEOUS AND SOLID STATE DEVICES 

A64-15765 

ATOMIC HYDROGEN MASER, DISCUSSING POTENTIAL AS 
FREQUENCY STANDARD AND STABLE OSCILLATOR 

A64-23033 


CONSTRUCTION AND OPERATION OF CESIUM VAPOR MASER 
USED TO MEASURE GEOMAGNETIC FIELO 

A64-23393 

AMMONIA MASER USED FOR LOW NOISE AMPLIFICATION OF 
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SUBJECT INOEX 


HELIUM 


ELECTRON SPIN RESONANCE SIGNALS 

A64-23402 

BEATING BETWEEN MOLECULAR BEAM AMMONIA MASER MODES 
DUE TO INHOMOGENEOUS TRANSITION LINE BROADENING 

A64-23404 

RADIOEL EC TRONIC APPLICATIONS OF AMMONIA MASER 
INCLUDING PHASE LOCKING WITH KLYSTRON TO OBTAIN X- 

BAND OSCILLATOR A64-23405 

ATOMIC HYDROGEN MASER CONSTRUCTED WITH HIGH 
STABILITY ANO HIGH ACCURACY A64-23407 

HELIUM-3 GASEOUS MASER USING NUCLEAR ZEEMAN 
TRANSITIONS FOR NARROWER RESONANCE LINEWIDTHS 

A64-25769 

OPERATION AND FREQUENCY CHARACTERISTICS OF GASEOUS 

OPTICAL MASERS N64-15466 

RELIABILITY AND FAILURE MECHANISMS OF GASEOUS 
OPTICAL MASERS N64-20992 

GEODESY 

GEODETIC APPLICATIONS OF LASERS 

N63-23312 


GEODETIC SATELLITE 

LASER-ACTIVATED REFLECTING GEODETIC OPTICAL 
SATELLITE /LARGOS/ FOR STEREO-TRI ANGULATION 

N63-23304 

STAR FIELD PHOTOGRAPHY AND LASER RANGING 
. TECHNIQUES FOR OBTAINING CARTOGRAPHIC AND GEODETIC 
DATA FROM MANNED ORBITAL SATELLITE 

SSD-TDR— 64-145 N65-10294 

GEOMAGNETIC FIELD 

CONSTRUCTION AND OPERATION OF CESIUM VAPOR MASER 
US EO TO MEASURE GEOMAGNETIC FIELD 

A64-23393 

GEOMETRICAL OPTICS 

GEOMETRICAL OPTICS OF MULT I REFLECTOR OPTICAL 
RESONATORS - CONDITIONS FOR STABLE OPERATION - 
OPTICAL MASERS AND LASERS 

AFCRL-63-115 N63-16686 

GEOPHYSICS 

COLLISION PHENOMENA IN ASTROPHYSICS. GEOPHYSICS, 
AND MASERS 

PB-16I 625 N62-11348 

GLASS 

NEODYMIUM GLASS LASER - PUMPING EFFICIENCY, 
SPECTRAL EMITTANCE 

AR0D-3209-2 N63-18148 

GLASS LASER RESEARCH - SPECTRAL PROPERTIES OF 
NEODYMIUM-DOPED GLASSES 

LRC-63-991 N 64-14783 

LASER MATERIALS STUDY - FORMULATION OF LOW 
MELTING LITHIUM SILICATE GLASS 

AD-442059 N64-28283 

PHYSICAL PROPERTIES, FLUORESCENCE, AND THEORETICAL 

ENERGY DISTRIBUTION OF GLASS FOR LASER 

AD-443680 N64-30591 

CRYSTALLOGRAPHY, CRYSTAL GROWTH 6 CHEMISTRY, 

GLASS, IONS FOR LASERS, AND ANNOTATED BIBLIOGRAPHY 
ON LASER MATERIALS 

NASA-CR-75 N64-30992 

FLUORESCENCE ON NONSQL ARIZ ING LASER GLASS 
MATERIAL - DEFENDER PROJECT 

TSR-4 N 64-33925 

NEOOYMIUM GLASS LASERS CONSIDERING DESIGN, OUTPUT 
AND PROBLEM OF TRANSMISSION LOSS 

A65-12357 


GLASS FIBER 

FIBERS INVESTIGATED AS LIGHT GUIDES IN LASER WORK 

AND AS LASERS, NOTING DISADVANTAGE OF 

DECOLL I MAT I ON A65-12362 


GLOW DISCHARGE 

NEGATIVE GLOW REGION OF COLD CATHODE DISCHARGE IN 
HELIUM-NEON MIXTURE EX AMI NEO AS ACTIVE MEDIUM FOR 
CONTINUOUS LASER OSCILLATION A65-I2387 

MOVING STRI AT I ON OSCILLATION SPECTRUM DEPENDENCE 
ON DISCHARGE CURRENT IN DC HELIUM-NEON LASER 

A65-13472 


GROUNO 

LASERS IN SPACE, ON GROUND, AND UNDERWATER 
JPRS-27167 N64-33346 

GROUND STATION 

TRAVELING WAVE MASER FOR SATELLITE COMMUNICATION 
GROUND STATION RECEIVER - TELSTAR SATELLITE 

N64-11089 


GROUND SUPPORT SYSTEM 

RUBY TRAVELING WAVE MASER DESIGN AND PERFORMANCE 
IN CONNECTION WITH THE TELSTAR SATELLITE GROUND 
COMMUNICATION SYSTEM, NOTING LOW NOISE TEMPERATURE 

A63-22496 


H 

HALIDE 

ELECTRON TRANSITIONS BETWEEN GROUND STATE STARK 
LEVELS OF ALKALINE EARTH AND ALKALI METAL HALIDES 
DOPED WITH RARE EARTH IONS A64-23429 

HALOGEN 

GALLIUM ARSENIC PHOSPHIDE SYNTHESIS BY HALOGEN 
VAPOR INTO LASER JUNCTIONS 

AFCRL-63-552/B/ N64-13844 

HARMONIC ANALYSIS 

SPACE HARMONIC ANALYSIS OF DIELECTRICALLY-LOADED 
COMB STRUCTURE USED IN TRAVELING WAVE MASERS 

A64-19291 


HARMONIC GENERATION 

OPTICAL SUM FREQUENCY GENERATION OF TWO CONTINUOUS 
WAVE GAS LASER BEAMS A63-25118 

ENHANCEMENT OF SECOND HARMONIC POWER, GENERATED BY 
A DIELECTRIC CRYSTAL OF ADENOSINE DIPHOSPHATE 
INSIDE A LASER CAVITY OF NEODYMIUM DOPED CALCIUM 
TUNGSTATE CRYSTAL A64-10419 

OPTICAL MIXING IN GALLIUM ARSENIDE LASER 
JUNCTIONS, GENERATING HARMONIC AND SUM FREQUENCIES 

A64-13342 

HARMONIC GENERATION AND STIMULATED RAMAN EFFECT 
USED TO SHIFT LASER FREQUENCIES AND PRESERVE LASER 
CHARACTERISTICS IN THEIR OUTPUTS 

A64-18438 

TRAVELING WAVE MASER INTERMODULATION AND HARMONIC 
GENERATION, USING DENSITY MATRIX FORMALISM AND 
BLOCH MOTION EQUATIONS A64-19933 

STATISTICAL FLUCTUATION MEASUREMENTS IN OPTICAL 
SECOND HARMONIC GENERATION USING LONG AND SHORT 
TIME CONSTANT DETECTOR CIRCUITS OF RUBY LASER 
BEAM 

TN-R-121 N65-12920 

HARMONIC RADIATION 

NONLINEAR SUSCEPTIBILITY AND SELF-INDUCED SECOND 
HARMONIC RADIATION IN GALLIUM ARSENIDE LASERS 

A64-14055 


HEAT SINK 

CONTINUOUS WAVE OPERATION OF GALLIUM ARSENIDE 
INJECTION LASER AND HEAT SINK FOR NEEDED THERMAL 

TRANSFER A65-13503 

HEAVY WATER COMPONENTS TEST REACTOR /HWCTR/ 

BIBLIOGRAPHY OF SOLID STATE MASER MATERIALS, 

GAS MASER, AND OPTICAL MASER 

ASD-TDR-6 2-1026 N63-14768 

HELIUM 

WATER VAPOR ABSORPTION WITH HELIUM-NEON OPTICAL 
MASER N63-18287 

NEON-HELIUM LASER OUTPUT INVESTIGATED, NOTING 
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HELIUM PLASMA 


SUBJECT INDEX 


EFFECTS OF DISCHARGE TUBE DIMENSIONS AND GAS 

MIXTURE PRESSURE A64-10276 

NEON-HELIUM LASER OUTPUT INVESTIGATED, NOTING 
EFFECTS OF DISCHARGE TUBE DIMENSIONS AND GAS 

MIXTURE PRESSURE A64-12151 

HELIUM-NEON MOLECULAR GAS LASER 

A64-17170 

LIFETIME OF RADIO FREQUENCY-EXCITED INTERNAL 
REFLECTOR HELIUM-NEON LASER OSCILLATING AT 6328 
ANGSTROMS A64-22678 

GASEOUS LASER USING NEON-HELIUM OR OXYGEN TO 
PRODUCE OPTICAL RADIATION 

NASA-CR-55276 N64-13929 


HOLMIUM 

ANALYSIS OF HOLMI UM-DOPED CALCIUM FLUORIDE FOR 
USE AS A MASER MATERIAL A63-12296 

HOT PRESSING 

HOT PRESSED POLYCRYSTALLINE AND SINGLE CRYSTAL 
OYSPROS I UM DOPED CALCIUM FLUORIDE LASER 

A64-28362 

HUMAN BODY 

PROTECTION OF HUMAN EYE FROM LASER BEAM 

TR- 1153 N64-24092 

HUMAN FACTOR 

HUMAN FACTORS ENGINEERING STUDY OF DESIGN 

CONFIGURATIONS FOR LASER RANGE FINDER 

R-1664 N64-32024 


HELIUM-NEON VISIBLE LASER 

AD-437650 N64-25036 

HELIUM-NEON GAS LASER AS LIGHT SOURCE FOR 
PHOTOGRAPHIC CONTACT PRINTERS 

RADC-T DR- 64-120 N64-25232 

STATIC MAGNETIC FIELD EFFECTS ON CHARACTERISTICS 
OF HELIUM-NEON LASER 

PI B MR 1-1222 -64 N64-33004 

HELIUM AND NEON PARTIAL PRESSURES AND GAS MIXTURE 
TOTAL PRESSURE FOR MAXIMUM LASER OUTPUT POWER 

A65-12748 

HELIUM PLASMA 

USE OF LASER LIGHT TO STUDY THE LIGHT SCATTERING 
OF A NONEQUILIBRIUM HELIUM PLASMA 

A63-251I5 


HYDROGEN 

STIMULATED RAMAN SPECTRA FOR HYDROGEN, DEUTERIUM 
AND METHANE BY FOCUSING OUTPUT OF RUBY LASER INTO 
CELL CONTAINING GAS A64-13343 

MEASUREMENTS AND IMPROVEMENTS OF TWO HYDROGEN 
MASERS 

NASA-CR-56549 N64-24103 

FREQUENCY STABILITY & PRECISION OF HYDROGEN MASER 
NASA-CR-56550 N64-24108 

HYDROGEN MASER TO OPERATE BETWEEN TWO HYPERFINE 
LEVELS IN HYDROGEN-LIKE ATOMS 

NAS A-CR-58525 N64-28881 

MOUNTING AND TUNING MECHANISM FOR INCORPORATING 
SOLID CAVITY INTO HYDROGEN MASERS 

NASA-CR-58644 N64-29401 


ELECTRON TEMPERATURE AND DENSITY DETERMINATION IN 
HELIUM PLASMA USING THOMSON-SCATTERED RADIATION 
FROM RUBY LASER N64-19066 

SINGLE PASS GAIN OF 6328 ANGSTROM RED LASER LINE 
IN HELIUM-NEON PLASMA AS FUNCTION OF PARTIAL 
PRESSURES ANO TUBE CURRENT A65-I1325 

HELIUM 3 

NUCLEAR SPIN AND MAGNETIC MOMENT OF CADMIUM-115 - 
SPIN LATTICE RELAXATION FOR HELIUM-3 NUCLEI IN 
SOLID HELIUM-3 - LASER SPECTROMETERS 
CU-6-63-SC— 90789 N63-20033 

HELIUM-3 GASEOUS MASER USING NUCLEAR ZEEMAN 
TRANSITIONS FOR NARROWER RESONANCE LINEWIDTHS 

A64-25769 


HETERODYNE 

DEVELOPMENT OF AN AUTOMATIC FREQUENCY CONTROL 
LASER USEO IN THE OPTICAL HETERODYNE DETECTION OF 
FREQUENCY MODULATED LIGHT A63-16785 

OPTICAL HETERODYNING WITH A LASER SYSTEM FOR LONG- 

RANGE, BROADBAND COMMUNICATIONS THROUGH SPACE 

A63-21484 

STABILIZATION OF LASER LOCAL OSCILLATOR FOR USE 
IN OPTICAL HETERODYNE RECEIVER FOR DETECTION AND 
DEMODULATION OF MICROWAVE MODULATED LIGHT 
EDL-M739 N65-I2279 

HIGH S PEED CAMERA 

HEATING EFFECTS OF FOCUSED LASER BEAM ON STEEL, 
BRASS AND ALUMINUM RECORDED BY HIGH SPEED 
PHOTOGRAPHS A64-10764 


COMPONENTS AND STABILITY OF HYDROGEN MASERS 
NASA-CR-58542 N64-29697 


PROPERTIES OF ATOMIC HYDROGEN MASERS AND METHODS 
FOR DISPOSAL OF EXPENDED HYDROGEN 

AD-422859 N65-10427 


ATOMIC HYDROGEN MASERS - FREQUENCY BEAT EXPERIMENT 

N65-10722 


HYDROGEN MASER FREQUENCY DETERMINATION 

N65-10728 


HYDROGEN ATOM 

ATOMIC HYDROGEN MASER CONSTRUCTED WITH HIGH 
STABILITY AND HIGH ACCURACY A64-23407 

HYDROGEN PLASMA 

INCOHERENT AND COOPERATIVE SCATTERING OF RUBY 
LASER LIGHT BY HYDROGEN ARC PLASMA 

A64-26510 

THOMSON SCATTERING OF LASER BEAM FROM LABORATORY 
HYDROGEN PLASMA 

RR-187 N64-32448 

HIGH TEMPERATURE HYOROGEN PLASMA PRODUCED BY 
FOCUSED LASER BEAM, EXAMINING RESTRICTIONS ON 
TEMPERATURE, ION DENSITY, LASER ENERGY, PLASMA 
DIMENSIONS AND MAGNETIC FIELD A65-12381 

HYPERFINE STRUCTURE 

HYPERFINE INTERACTION DEPENDENCE ON ROTATIONAL 
QUANTUM NUMBERS AND NUCLEAR SPINS OF MASER 
MOLECULES A65-10465 


ULTRAHIGH SPEED PHOTOGRAPHIC TECHNIQUE, USING 
LASER LIGHT SOURCE AND IMAGE TUBE CAMERA TO RECORD 
DATA A64-1 3637 

HIGH TEMPERATURE PLASMA 

HIGH TEMPERATURE HYDROGEN PLASMA PRODUCED BY 
FOCUSED LASER BEAM, EXAMINING RESTRICTIONS ON 
TEMPERATURE, ION DENSITY, LASER ENERGY, PLASMA 
DIMENSIONS AND MAGNETIC FIELD A65-12381 

HOLE DISTRIBUTION 

NONUNIFORM DISTRIBUTIONS OF ELECTRONS AND HOLES IN 
SEMICONDUTOR LASERS PRODUCE MULTIMODE OSCILLATIONS 

A64-25872 


HYPERFINE INVERSION TRANSITIONS OF HEAVY AMMONIA 
INVESTIGATED FOR USE IN MASER A65-10466 

HYPERSONIC FLOW 

ELECTRON DENSITY DISTRIBUTION AND ELECTRON 
VELOCITY DISTRIBUTION IN PLASMA MEASURED BY MEANS 
OF A RUBY LASER A64-1I447 


I 

ILLUMINATION 

PHYSICAL MECHANISMS OF GASES - ELECTRICAL 
BREAKDOWN UNDER INTENSE OPTICAL ILLUMINATION FROM 
LASER 

C-920088-2 N64-27562 
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SUBJECT INDEX 


INTERFERENCE MONOCHROMAT IZ AT ION 


IMAGE CONVERTER 

TRANSIENT PHENOMENA 
LASERS INVESTIGATED, 
CAMERA 


IN THE EMISSION FROM RUBY 
USING AN IMAGE CONVERTER 

A63-20182 


VOL. !I 

AFCRL-63-288, VOL. II N63-14360 

HELIUM-NEON LASER CONSTRUCTION AND OPERATION IN 
VISIBLE AND INFRARED REGIONS A65-10593 


UTILIZATION OF HIGH-SPEED IMAGE CONVERTER CAMERA 
TO STUDY THE TIME VARIATION OF THE OUTPUT 
RADIATION FROM A 15-CM-LONG RUBY LASER 


INFRARED MASER 

OPTICAL MASER PRINCIPLES ARE REVIEWED, INCLUDING 
THE DESIGN OF INFRARED AND OPTICAL COHERENT 

nern I AxnDC Awn AUDI 




IMAGE CONVERTER TUBE 

ULTRAHIGH SPEED PHGTOGRAPHIC TECHNIQUE, USING 
LASER LIGHT SOURCE AND IMAGE TUBE CAMERA TO RECORD 
nATA A64-13637 


DISTORTION OF MODULATION IN GALLIUM ARSENIDE 
INFRARED EMITTERS, PRODUCED BY NONLINEARITIES 
CONNECTED WITH INPUT CURRENT-VOLTAGE 
CHARACTERISTICS A63-24828 


IMAGING TECHNIQUE 

MODE DEGENERACY OF OPTICAL 
FOR IMAGE FORMATION 


CAVITY IN LASER USED 

A64-17334 


IMPACT PRESSURE 

LASER LIGHT INTERACTION WITH SOLIDS, COMPARING 
MOMENTUM TRANSFER AND CRATERING EFFECTS OF GIANT 
AND NORMAL LASER PULSES A64-17747 


TEST OF ISOTROPY OF SPACE FOR LIGHT PROPAGATION 
AND EFFECT OF EARTH ORBITAL VELOCITY ON VELOCITY 
OF LIGHT, USING HE-NE INFRARED MASERS 

A64-14959 

PRECISE WAVELENGTH MEASUREMENT REQUIRED TO CLEAR 
UP AMBIGUITIES IN IDENTITY OF INFRARED OPTICAL 
MASER LINES A64-17634 


IMPEDANCE MATCHING 

THREE AND FIVE MEDIA LASERS INVESTIGATED FROM 
STANDPOINT OF DISTRIBUTED IMPEDANCE, USING 
TECHNIQUE APPLIED TO TRANSMISSION LINES 

A65-12442 


IMPULSE GENERATOR 

PULSE LASER PUMPING NETWORK 
CURRENT CAPACITOR CHARGING 
LIMITING 


COMBINING CONSTANT 
AND OUTPUT VOLTAGE 

A64-28295 


INFRARED TRANSMITTER DESIGNED, USING GALLIUM 
ARSENIDE LASER COOLED TO 77 DEGREES K 


A65-12365 


TIME-RESOLVING INFRARED MASER RADIATION 
POLARIZATION ANALYZER FOR MEASURING FARADAY 
EFFECTS IN PLASMAS A65-U089 


INFRARED RADIATION 

FAR INFRARED SOURCE OBTAINED BY BEATING TWO 
LASERS, USING SEMICONDUCTORS LACKING INVERSION 
SYMMFTRY A64-10663 


PHYSICS £ ELECTRONICS RESEARCH - SEMICONDUCTORS, 
INFRARED RADIATION, COMPUTER DESIGN, MASERS, 
LASERS, RADIO ASTRONOMY, £ RADIO METEOROLOGY 
ONRL-9-64 N64-20308 


HIGH CURRENT PULSE GENERATION FOR GALLIUM ARSENIDE 
LAMPS AND LASERS BY SOLID STATE CIRCUIT, USING 
SHOCKLEY DIODE AND SCHMITT TRIGGER 

A65-L2395 


TECHNIQUES OF OBTAINING POPULATION INVERSIONS IN 
MOLECULAR VIBRATIONAL ENERGY LEVELS TO BE USED TO 
GENERATE COHERENT INFRARED RADIATION 
VAR I AN- 314-1 S N64-3015 


IMPURITY 

IMPURITY ST RI AT IONS IN GALLIUM 
GROWN FOR USE IN LASERS 
AD-442598 


ARSENIDE CRYSTALS 

N64-29641 


INCOHERENT SCATTERING 

INCOHERENT AND COOPERATIVE SCATTERING OF RUBY 
LASER LIGHT BY HYDROGEN ARC PLASMA 

A64-26510 


INFRARED TRANSMITTER DESIGNED, USING GALLIUM 
ARSENIDE LASER COOLED TO 77 DEGREES K 

A65-12365 


SEALED-OFF FAR IR SOURCE DETAILING LASER 
CONSTRUCTION AND OPERATION A65-12368 


INFRARED SPECTRUM 

RUBY LASER OPERATION 


IN THE NEAR INFRARED REGION 

A63-1034I 


INDIUM ANTIMONIDE 

EFFECTS OF HIGH MAGNET I 
TEMPERATURES ON INDIUM 
ACTION 


C FIELDS AND LIQUID HELIUM 
ANTIMONIDE DIODE LASER 

A64-1 3350 


EXCITATION PROCESSES IN GAS LASERS COVERING 
LIFETIME, PUMPING CONSIDERATIONS, ELECTRON 
BOMBARDMENT AND CASCADE LASERS A65-12389 


MAGNETIC TUNING OF INDIUM ANTIMONIDE DIODES USED 
AS CONTINUOUS WAVE LASERS A64-13673 

INDIUM ANTIMONIDE PHOTOELECTROM AGNETI C DETECTOR AS 
FAST DEMODULATOR FOR OPTICAL MASER STUDIES 

A64-18266 


INFORMATION THEORY 

INFORMATION RATE AND CAPACITY IN LASER 
COMMUNICATIONS A63-13106 


NJECTION 

COMPUTER PROGRAM FOR GAIN AND LOSS CHARACTERISTICS 
OF LASERS, GALLIUM ARSENIDE LASER DIODES, AND 
SWITCHING IN INJECTION LASERS 

QPR-4 N64-30534 


[NJECTION CARBURETOR 

FORMULAS FOR MINIMUM CURRENT DENSITY NECESSARY 
CAUSE STIMULATED EMISSION IN INJECTION LASERS, 


TO 


AND CALCULATION OF DIFFRACTION LOSSES 




QUANTUM STATISTICAL VIEWPOINT TOWARD LINEAR 
PROCESS OF AMPLIFICATION OR ATTENUATION IS USED TO 
ESTIMATE SPONTANEOUS FLUCTUATIONS OF LASER 
OSCILLATORS A64-25763 

INFRARED DETECTOR 

SPATIAL ELECTRON DENSITY MEASUREMENTS IN FAST 
THETA-PINCH PLASMA BY LASER EXCITATION OF COUPLED 
INFRARED RESONATORS A64-22835 


NTEGRAL EQUATION 

LASER THEORY INTEGRAL EQUATIONS WITH COMPLEX 
SYMMETRIC KERNALS ARE ANALYZED, REVEALING 
LIMITATIONS IN THE CALCULATION OF EIGENVALUES^ 


INTEGRAL EQUATIONS WITH COMPLEX SYMMETRIC KERNELS 
ARISING IN LASER THEORY HAVE AT LEAST ONE NONZERO 
EIGENVALUE A64-14136 


XENON GAS LASER PREAMPLIFIER USED TO OBTAIN 16-DB 
IMPROVEMENT IN MINIMUM DETECTABLE SIGNAL OF TWO 
FAST INFRARED DETECTORS A64-26321 

INFRARED INSTRUMENT 

INFRARED INTERFEROMETRY AND OPTICAL MASERS - VOL I 
AFCRL-63-2R8, VOL. I N63-14359 

INFRARED INTERFEROMETRY AND OPTICAL MASERS - 


NTERF ERENCE 

INTERFERENCE PHENOMENON INCLUDING LENS RINGS 
EFFECT ON LASER SYSTEMS, PRESENTING DATA OBTAINED 
WITH HELIUM-NEON CONTINUOUS WAVE LASER 


ITERFERENCE MONOCHROMAT I Z AT I ON 
METHODS FOR OBTAINING MONOCHROMATIC RADIATION 
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INTERFERENCE PHENOMENON 


SUBJECT INDEX 


USING INTERFERENCE AND ABSORPTION, 
MONOCHRUM AT I Z AT ION AND LASER TECHNIQUES 


A63-1I834 


INTERFERENCE PHENOMENON 

OPTICAL-MASER AMPLIFIER USING A FABRY-PEROT 
INTERFEROMETER CONTAINING A MATERIAL WHICH HAS A 
NEGATIVE ABSORPTION COEFFICIENT 

A63-1 2 305 

HIGH-SPEED PHOTOGRAPHIC STUDY OF INTERFERENCE 
PHENOMENA IN LASERS A63-17399 

MEASUREMENT OF INTERFERENCE RINGS OBSERVED WHEN 
A RUBY MASER BEAM FALLS ON A PHOTOGRAPHIC PLATE 
PLACED NORMAL TO THE BEAM WITHOUT USING LENSES 

A63-21168 

UTILIZATION OF HIGHLY COLLIMATED MONOCHROMATIC 
LIGHT SOURCES , SUCH AS AN OPTICAL MASER, TO OBTAIN 
MULTIPLE INTERFERENCE FRINGES BETWEFN NEARLY 
PARALLEL SURFACES AT LARGE SEPARATION 

A63-21169 

INTERFERENCE EFFECTS IN LASERS PRODUCED BY 
MULTIPLE REFLECTIONS OF THE LIGHT BEAM 

A64-15564 

INTERFERENCE EFFECTS IN LASERS PRODUCED BY 
MULTIPLE REFLECTIONS OF LIGHT BEAM 

A64-18372 

CONTRAST OF INTERFERENCE FRINGES IN TWYMAN-GREEN 
INTERFEROMETER DETERMINED BY SPATIAL COHERENCE OF 
LIGHT SOURCE A64-26083 

INTERFEROMETER 

ON DIFFRACTION LOSSES IN LASER INTERFEROMETERS 

A63-1 0599 

MIRROR ALIGNMENT IN RUBY LASER OPERATION 

A63-1 0826 

ANALYSIS OF AN IDEALIZED FABRY-PEROT MASER 
INTERFEROMETER USING CURVED AND TILTED MIRRORS 

A63- l 2301 

MEASUREMENT OF SPECTRAL CHARACTERISTICS OF LASERS 
USING A HIGH-Q, MULTIPLE-PASS, SPHERICAL-MIRROR 
INTERFEROMETER WITH ONE MIRROR OSCILLATING IN 
AXIAL POSITION TO SCAN WAVELENGTH 

A63-21179 

LASER INTERFEROMETER WITH SPHERICAL MIRRORS FOR 
PLASMA DIAGNOSTICS A64-19939 

HUYGENS PRINCIPLE USED TO STUDY OSCILLATION MODES 
OF MASER INTERFEROMETER WITH INFINITE-STRIP CURVED 

MIRRORS A64-23989 

AXISYMMETRIC MODE ISOLATION IN HELIUM-NEON LASER 
INTERFEROMETER WITH CONCAVE MIRRORS 

A64-23992 

YOUNGS DOUBLE SOURCE EXPERIMENT USED TO 
DEMONSTRATE PHASE REVERSAL FOR THREE MODE PATTERNS 

OF GAS LASER SOURCE A64-26322 

SINGLE PLANE PARALLEL PLATE AS LATERAL SHEARING 
INTERFEROMETER WITH VISIBLE HELIUM-NEON GAS LASER 

N64-19490 

BETATRON, CONVERTER CAMERA, LASER INTERFEROMETER, 
AND SHOCK TUBE FACILITY FOR PLASMA PARTICLE 
ACCELERATION STUDY 

AFCRL-64-41 2 N64-21709 

LENGTH-MEASURING INTERFEROMETER USING CONTINUOUS 
GAS LASER LIGHT SOURCE N64-29624 

INTERFEROMETER SYSTEM 

DISCUSSION OF A LASER MODE SELECTOR COMPOSED OF 
TILTED FABRY-PEROT ETALONS PLACED INTERNAL TO THE 
LASER A63-14409 

MODE SELECTION IN CONCENTRIC MASER INTERFEROMETER, 

WITH A LIMITING APERTURE IN ITS MID-PLANE 

A64-10558 


DIFFRACTION STUDIES, USING A HELIUM-NEON LASER 
TUBE WITH HIGH-QUALITY FUSED QUARTZ WINDOWS AT THE 

BREWSTER ANGLE A64-10617 

LONG EFFECTIVE RAY PATH MADE POSSIBLE BY USE OF 

NONCONFOCAL SPACINGS FOR SPHERICAL MIRRORS IN AN 
INTERFEROMETER A64-16299 

CONTRAST OF INTERFERENCE FRINGES IN TWYMAN-GREEN 
INTERFEROMETER DETERMINED BY SPATIAL COHERENCE OF 
LIGHT SOURCE A64-26083 

GAS LASER USED TO ACCURATELY SET AND TEST 
REFLECTING SURFACES OF PENTAPRISM 

A64-26320 

INTERFEROMETRIC TRACKING SYSTEM USES SPATIAL AND 
TEMPORAL COHERENCE AND SHORT WAVELENGTH AND HIGH 
DEGREE OF COLLI MAT I ON OBTAINABLE WITH LASER 

A64-26745 

ABSOLUTE INTERFEROMETRIC LASER CALIBRATOR PROVIDES 
LENGTH MEASURING WITH LABORATORY ACCURACY IN 
INDUSTRIAL ENVIRONMENT A65-I2091 

SCANNING SPHERICAL MIRROR INTERFEROMETER FOR LASER 
OSCILLATOR SPECTRUM ANALYSIS, DISCUSSING RESONATOR 
MODES AND MODE MATCHING A65-12177 

VISIBLE AND NEAR IR PHASE SHIFTS IN PLASMA 
MEASURED BY LASER ILLUMINATED MICHELSON 
INTERFEROMETER A65-12179 

DISTANCE MEASUREMENT BY COUNTING INTERFERENCE 
FRINGES EMPLOYING LASER RADIATION 

A65-12355 

INTERFEROMETRY 

PULSED RUBY LASER FDR PLASMA INTERFEROMETRY 
LAMS-2734 N62-15636 

RUBY LASER OPERATION IN THE NEAR INFRARED REGION 

A63-10341 

INFRARED INTERFEROMETRY AND OPTICAL MASERS - VOL I 
AFCRL-63-288 , VOL. I N63-14359 

INFRARED INTERFEROMETRY AND OPTICAL MASERS - 

VOL. II 

AFCRL-63-288, VOL. II N63-14360 

LASER OUTPUT USED AS SOURCE FOR INTERFEROMETERS IN 
PLASMA REFRACTIVE INDEX MEASUREMENT 

A64-13373 

LONG DISTANCE INTERFEROMETRY WITH HELIUM-NEON 
LASER AS LIGHT SOURCE, EXAMINING FREQUENCY 
STABILITY AND CALIBRATION A64-20996 

LASER INTERFEROMETRY TECHNIQUE FOR DETERMINING 
FLATNESS, HOMOGENEITY AND PARALLELISM OF SMALL 
MOUNTED GLASS PLATE SURFACE A64-22369 

USE OF CW GASEOUS LASERS FOR LENGTH MEASUREMENT IN 
METROLOGY A64-26860 

LIMITATIONS IN INTERFEROMETRY TECHNIQUES IMPOSED 
BY CHARACTERISTICS OF LIGHT SOURCE SOLVED BY USING 
LASER A65-12383 

PLASMA ELECTRON DENSITY MEASUREMENT BY 
INTERFEROMETRIC METHOD, USING GAS LASER SOURCE 

A65-1262I 

HELIUM-NEON GAS LASER IN CONJUNCTION WITH 
AUTOMATIC FRINGE, COUNTING INTERFEROMETER TO 
MEASURE STANDARD METER BAR LENGTH 

A65-13170 

INTERMODULATION 

TRAVELING WAVE MASER INTERMODULATION AND HARMONIC 
GENERATION, USING DENSITY MATRIX FORMALISM AND 
BLOCH MOTION EQUATIONS A64-19933 

INTERMODULATION DISTORTION MEASUREMENTS IN RUBY 
TRAVELING WAVE MASER A6A-19934 

INTERNAL STRESS 

LASER USED FOR INTERFEROMETRIC DETERMINATION OF 
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LASER MODE 


INTERNAL STRESSES VARIABLE AS FUNCTION OF TIME 

A65-10680 

INTERPLANETARY COMMUNICATION 

DISCUSSION OF LONG-RANGE COMMUNICATION POTENTIALS 
OF LASERS, INCLUDING AN ANALYSIS OF IDEALIZED 
SYSTEMS A63-14773 

LASER EVALUATION FOR SPACE COMMUNICATIONS, NOTING 
ADVANTAGES OF HIGHLY DIRECTIVE COHERENT BEAMS 

A64-10232 

LASER APPARATUS FOR INTERPLANETARY AND 
INTERSTELLAR COMMUNICATION WITH OTHER 
CIVILIZATIONS A64-10233 

LASER BEAM COMMUNICATION SYSTEM IS CAPABLE OF 
TRANSMITTING LARGE AMOUNT OF DATA IN VERY SHORT 
TIME A65-13630 

INTERSTELLAR COMMUNICATION 

LASER APPARATUS FOR INTERPLANETARY AND 
INTERSTELLAR COMMUNICATION WITH OTHER 
CIVILIZATIONS A64-10233 

IODINE 

LASER EMISSION DUE TO ATOMIC IODINE ENERGY 
TRANSITIONS IN FLASH PHOTOLYSIS OF GASEOUS 
IODOMETHANE AND TRIFLU0R0-I3D0METHANE 

A65-13323 

ELEVEN NEW LASER TRANSITIONS IN IODINE INERT GAS 
MIXTURES WITH TABULATION OF WAVELENGTH AND 
TRANSITION LEVELS A65-13697 

ION 

LASER CHARACTERISTICS OF DIVALENT AND TRIVALENT 
RARE-EARTH IONS INCORPORATED INTO VARIOUS HOST 
CRYSTALS A64-10610 

ION CONCENTRATION 

LASER OSCILLATION THRESHOLD, EXAMINING EFFECTS OF 
CHROMIUM ION CONCENTRATION, RUBY SAMPLE DIAMETER 
AND LENGTH, CAVITY END PLATE REFLECTIVITY AND 
TEMPERATURE A64-23977 

ION EMISSION 

REVERSE PHOTOELECTRIC EFFECT AND POSITIVE ION 
EMISSION DUE TO NEODYM I UM- I N-GL ASS LASER RADIATION 

A64-13371 

METAL I ON EMISSION VELOCITY DEPENDENCE ON RUBY 
LASER GIANT PULSE HEIGHT A64-17542 

ELECTRON £ ION EMISSION FROM LASER-HEATED OXIDE 
CATHODES N64-13798 

EMISSION OF ELECTRONS E IONS FROM TUNGSTEN SURFACE 
HEATED BY PULSED LASER BEAM N64-13800 

LASER INDUCED EMISSION OF ELECTRONS, IONS AND 
NEUTRALS FROM TITANIUM AND DEUTERATED TITANIUM 
DISKS A65-10289 

ION PRODUCTION 

HIGH ENERGY ION PRODUCTION IN CARBON, ALUMINUM, 
SILVER AND TITANIUM PLASMAS, USING GIANT PULSES 
FROM RUBY LASERS A64-13367 

IONIZATION 

IONIZATION OF GASES BY OPTICAL MASER RADIATION 

N63-18288 

IONIZATION GAUGE 

MASER EFFICIENCY MEASURED BY A COMPENSATION METHOD 
THAT ELIMINATES ERRORS USUALLY CAUSED BY THE 
IONIZATION GAGE A63-20064 

IONIZED GAS 

SMALL BORE QUARTZ TUBING USED TO CONSTRUCT LASERS 
CAPABLE OF CONTINUOUS VISIBLE ACTION IN SINGLY 
IONIZED ARGON, KRYPTON AND XENON 

A64-19557 

IRASER 

SOLID STATE LASER AND IRASER STUDIES 

N62-14661 


ISOTOPE 

ISOTOPE SHIFT AND SATURATION BEHAVIOR OF 1.5 MU 
OPTICAL TRANSITION OF NEON MASERS 

N63-15453 


J 

JIG 

CONSTRUCTION OF CRYOGENIC DEWAR INCLUDING DESIGN 
OF JIG TO HOLD DIODES - SEMICONDUCTOR LASER 
AMPLIFIER TECHNIQUES /SEMLAM/ 

RADC— TDR-63-553 N64-16644 

JUNCTION DIODE 

SPATIAL DISTRIBUTION OF ELECTROMAGNETIC ENERGY 
EMITTED BY GALLIUM ARSENIDE LASER P-N JUNCTION 
DIODES HAVING FABRY-PEROT RESONATORS 

A64-11923 


K 

KA-BAND 

LOW NOISE KA-BAND RECEIVING SYSTEM USING TUNABLE 

TRAVELING WAVE MASER AND RADIOMETER 

REPT. -8298-1 N64-32594 

KERR CELL 

LASERS AND OTHER COMPONENTS OF OPTICAL SYSTEMS 
AND THEIR APPLICABILITY TO SPACE COMMUNICATIONS 

A63-11035 

MODULATION OF RUBY LASERS BY A NITROBENZENE KERR- 
CELL MODULATOR A63-12295 

GIANT PULSE LASER AND LIGHT AMPLIFIER THAT USES 
GLASS WHOSE LIGHT TRANSMISSION IS INTENSITY 
DEPENDENT A64-19555 

Q-SWITCHING PROCESS EXAMINED, DESCRIBING TWO 
SYSTEMS BASED ON KERR CELL AND ROTATING MIRROR 

A65-1 2373 


KINETICS 

OPTICAL MASER CONDITION FOR RESONANT BODIES AND 
KINETICS OF SOLID STATE MASER 

RAE-TRANS-1037 N63-20995 


L 

L-BAND 

MASER PROPERTIES OF CHROMIUM IN ZINC TUNGSTATE FOR 
L-BAND AMPLIFICATION N63-23528 

LANTHANUM COMPOUND 

YTTRIUM-ALUMINUM GARNET /YAG/ CRYSTAL, LANTHANUM 
ALUMI NATE , £ CALCIUM MOLYBDATE AS HOST MATERIALS 
FOR SOLID STATE ROOM TEMPERATURE LASERS 
IER-3 N64-30170 

SPECTRAL LINES IN LASER MATERIALS - CONCENTRATED 

RUBY AND ERBIUM-DOPED LANTHANUM TRIFLUORIDE 

TDR- 169/32 50- 24/TN-l N65-11687 

LARGOS SATELLITE 

LASER-ACTIVATED REFLECTING GEODETIC OPTICAL 
SATELLITE /LARGOS/ FOR STEREO-TRI ANGUL AT I ON 

N63-23304 

LASER MODE 

DIFFRACTION LOSS AND BEAM SIZE OF TRANSVERSE 
ELECTROMAGNETIC MODE IN GASEOUS LASERS WITH 
SPHERICAL MIRRORS A64-27747 

INTERACTION OF SINGLE MASER CAVITY MODE WITH 
SYSTEM OF ATOMS, GIVING COMPUTER CALCULATION OF 
TIME VARIATION OF PHOTON NUMBER 

A64-27928 

STATISTICS OF MULTIMODE LASER SIGNALS DERIVED AND 
COMPARED WITH THOSE OF INCOHERENT RADIATION 

A64-28305 

EFFECT OF SPONTANEOUS EMISSION UPON LASER 
TRANSIENT RESPONSE MAY NOT BE NEGLECTED AT LOW 
PUMPING RATE EVEN FOR SINGLE LEVEL LASERS 

A64-28603 

GIANT PULSE LASER ACTION IN NEODYMIUM DOPED BORATE 
GLASS, NOTING PULSE WIDTH DEPENDENCE ON PHOTON 
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LIFETIME AND INVERSION LEVEL A65-10511 

SCANNING SPHERICAL MIRROR INTERFEROMETER FOR LASER 
OSCILLATOR SPECTRUM ANALYSIS, DISCUSSING RESONATOR 
MODES AND MODE MATCHING A65-12177 

TRAVELING AND STANDING WAVE MODES IN FABRY- PEROT 
LASER CAVITIES WITH ROOF-TOP AND CORNER-CUBE 
REFLECTORS A65-12I78 

OPERATING CURRENT EFFECT ON INTENSITY AND 
WAVELENGTH OF GALLIUM ARSENIDE INJECTION LASER 
EXAMINED BY SCANNING SPECTROMETER 

A65-12353 

ADJACENT MODES OF CONTINUOUS WAVE HELIUM-NEON 
LASER MIXED IN SEMI-INSULATING GALLIUM ARSENIDE TO 
EXAMINE PROPERTIES OF MIXING MATERIAL 

A65-12378 

AXIAL MODE COMPETITION AND FREQUENCY SPLITTING 
DUE TO BIREFRINGENCE IN DUAL POLARIZATION HELIUM 
NEON LASER A65-I248I 

GALLIUM ARSENIDE JUNCTION LASER MODE FREQUENCY 
MODULATION THROUGH REFRACTIVE INDEX VARIATION BY 
ELECTRON INJECTION A65-12483 

FREQUENCY MODULATION OSCILLATION OF HELIUM NEON 
LASER MOOES DUE TO INTRACAVITY PHASE PERTURBATIONS 

A65-12485 

FREQUENCY MODULATED LASER OSCILLATION THEORY IN 
WHICH SIGNAL MODULATION DEPTH GROWS INFINITELY 
WITH TIME A65-12486 

RUBY LASER MODE SELECTION USING PRISM REFLECTORS 
WITH HIGH REFLECTIVITY FOR NARROW ANGULAR RANGE 

A65-13A75 

MULTIMODE EMISSION AND DISCRETE MODE SELECTION 
IN TOROIDAL RING AND CUBE LASERS 

A65-I3705 

MICROWAVE BEAT FREQUENCY FROM TWO AXIAL MODE LASER 
FREQUENCIES PRODUCED USING PHOTOCONDUC T I VE 
EFFECT IN BULK SEMICONDUCTOR 

ML-1194 N65-12774 

LASER OUTPUT 

INTERACTION QF LASER LIGHT WITH METAL - ELECTRON- 
OPTICS INTERACTION IN METAL VAPORIZATION 
RM-3560-PR N63-14868 

DIRECTIVITY OF STIMULATED RADIATION FROM LASERS 

WITH SQUARE, RECTANGULAR AND OCTAGONAL CROSS 
SECTIONS, WITH RESULTS ON ANGULAR DISTRIBUTION 

A6A-10037 

FOUR-LEVEL QUANTUM GENERATORS ARE DISCUSSED, 
EXAMINING THE OPTICAL PUMPING PROPERTIES OF A 

LASER A64-I0180 

QUANTUM AMPLIFIER PROPERTIES, CALCULATING 
AMPLIFICATION FACTORS OF LASERS WITH DIELECTRIC 
AND METALLIC MIRRORS A64-10273 

NEON-HELIUM LASER OUTPUT INVESTIGATED, NOTING 
EFFECTS OF DISCHARGE TUBE DIMENSIONS AND GAS 

MIXTURE PRESSURE A64-10276 

AXIAL MODE SPLITTING TO DETERMINE RUBY LASER 
OUTPUT USING A PHOTODIODE TO DETERMINE PHOTOBEATS 
BETWEEN THE AXIAL MODES A64-10422 

PULSED LASER OPERATION PRODUCED BY COMPLETE 
INTERNAL REFLECTION IN A RUBY RING AT ROOM 
TEMPERATURE A64-I0615 

FAR INFRARED SOURCE OBTAINED BY BEATING TWO 
LASERS, USING SEMICONDUCTORS LACKING INVERSION 
SYMMETRY A64-10663 

HEATING EFFECTS OF FOCUSED LASER BEAM ON STEEL, 

BRASS AND ALUMINUM RECORDED BY HIGH SPEED 
PHOTOGRAPHS A64-10764 

RATE EQUATIONS FOR SWITCHING OF REGENERATION IN 
OPTICAL RESONATOR OF RUBY LASER, EXAMINING PULSED 


REFLECTION AND PULSED TRANSMISSION MODES 

A64-1092I 

INTENSITY DISTRIBUTION OF LASER LIGHT BEAM AT 
LARGE ANGLES, NOTING DECREASE WITH ANGLE IN PLANE 
OF POLARIZATION A64-10949 

RUBY LASER PULSES USED TO WELD METALS IN 
SEMICONDUCTOR DEVICES A64-1I170 

LASER ACTION IN SINGLE CRYSTALS OF CALCIUM NIOBATE 
DOPED WITH TRIVALENT NEODYMIUM, HOLMIUM, 
PRASEODYMIUM ERBIUM AND THULIUM 

A64-11920 

OUTPUT POWER OF A LASER AS A FUNCTION OF SINGLE 
PASS GAIN FOR HOMOGENEOUSLY AND I N HOMOGENEOUSLY 
BROADENED SPECTRAL LINES A64-11922 

Q-SWITCHING OF A CALCIUM TUNGSTATE-NEODYMIUM 
LASER, WITH OUTPUT CONSISTING OF A VARIABLE NUMBER 
OF SHORT PULSES A64-1I933 

AXIAL MODE REDUCTION IN LASER OUTPUT USING 
SEGMENTED ROD CONSTRUCTION A64-11936 

RUBY LASER EXCITATION, USING A HIGH CURRENT THETA 
PINCH IN ARGON A64-11937 

HIGH INTENSITY, PULSED-BEAM GENERATION FOR 
OBSERVING ELECTRICAL BREAKDOWN AT OPTICAL 
FREQUENCIES AND NONLINEAR OPTICAL EFFECTS, USING A 
RUBY LASER 

SAE PAPER 8 16B A64-12106 

NEON-HELIUM LASER OUTPUT INVESTIGATED, NOTING 
EFFECTS OF DISCHARGE TUBE DIMENSIONS AND GAS 
MIXTURE PRESSURE A64-12I51 

POWER AND ENERGY OUTPUT FROM THREE- AND FOUR-LEVEL 
LASERS, WITH PULSE, CW AND OPTICAL PUMPING LASER 
OPERATION A64-I2496 

APPROXIMATE SOLUTIONS FOR BUILD-UP, MAIN BODY AND 
DECAY OF OPTICAL GIANT PULSES FROM A Q-SWITCHED 
LASER A64-12500 

STIMULATED EMISSION OF OPTICAL RADIATION FROM 
ERBIUM-DOPED CALCIUM FLUORIDE, ANALYZING 
WAVELENGTHS AND ENERGY LEVEL DIAGRAM 

A64-12517 

COHERENCE AND TIME SCANNING OF RUBY LASER EMISSION 
SPECTRUM, EXAMINING TIME DEPENDENCE OF EXCITATION 
MODES A64- 13286 

EFFERVESCENCE, SCATTERING AND PHOTOHYDRAUL I C 
EFFECTS IN TRANSPARENT AND ABSORBING LIQUIDS, DUE 
TO INTENSE RUBY LASER BEAM A64-13294 

ZEEMAN TUNING AND INTERNAL MODULATION OF RARE 
EARTH DOPED CALCIUM FLUORIDE-DYSPROSIUM LASER 
SYSTEM, USING SMALL HOMOGENEOUS AND INHOMOGENEOUS 
MAGNETIC FIELDS A64-13351 

EFFECT OF UNIAXIAL STRAIN ON THRESHOLD CURRENT AND 
OUTPUT OF GALLIUM ARSENIDE LASER DIODES 

A64-13354 

EXCITATION MECHANISMS AND CURRENT DEPENDENCE OF 
POPULATION INVERSION IN HELIUM-NEON LASERS 

A64-13363 

PRESSURE AND DISCHARGE DIAMETER EFFECTS ON GAIN OF 
HELIUM-NEON LASERS A64-1336A 

RUBY LASER GIANT PULSE GENERATION, USING GAIN 
SWITCHING A64-13365 


HIGH ENERGY ION PRODUCTION IN CARBON, ALUMINUM, 
SILVER AND TITANIUM PLASMAS, USING GIANT PULSES 
FROM RUBY LASERS A64-13367 

DISCHARGE LENGTH AND EXCITATION RATE EFFECTS ON 
OUTPUT POWER OF A GAS LASER A64-I3368 

REVERSE PHOTOELECTRIC EFFECT AND POSITIVE ION 
EMISSION DUE TO NEODYM I UM- I N-GL ASS LASER RADIATION 

A64-1337I 
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LASER OUTPUT USED AS SOURCE FOR INTERFEROMETERS IN 
PLASMA REFRACTIVE INDEX MEASUREMENT 

A64-13373 

ELECTRONIC AND MUTUAL COMPONENTS OF STIMULATED 
EMISSION IN LASERS, EVALUATING PERTURBATION ENERGY 
BETWEEN MAGNETIC FIELD OF INCIDENT RADIATION AND A 
LASER ELECTRON A64-13432 

LASER INDUCED ELECTRON EMISSION FROM A TUNGSTEN 
POINT THAT APPEARS TO HAVE TWO DISTINCT RANGES OF 
RISE AND DECAY TIME A64-13434 

QUENCHING AND COHERENT SCATTERING OF METASTABLE 2S 
STATE OF ATOMIC HYDROGEN BY MEANS OF OPTICAL 
RADIATION, HAVING A WEAK FIELD AS IN LIGHT FROM 
RUBY LASER A64-13531 

LASER PERFORMANCE, EVALUATED FROM PUMP POWER 
CHARTS, GIVING PUMP POWER, WAVE LENGTH AND 
PROPAGATION DIRECTION A64-13593 

RADIATION ANGLE MEASUREMENTS FOR RUBY LASER OUTPUT 

A64-13670 


LASER EMISSION FROM MOVING RUBY ROD 

A64-13671 


BEAT FREQUENCIES IN OUTPUT OF PULSE OPERATED 
OPTICAL MASER A64-16306 

TIME RESOLUTION OF SPECTRUM OF NEODYMIUM IN GLASS 
LASER A64-16309 

OUTPUT RADIATION OF HELIUM-NEON GAS LASER 
DESCRIBING CONVERSION OF LIGHT SOURCES AND PHASE 
VARIATION A64-16317 

STORED ENERGY LOSS FROM HIGH POWER LASER DUE TO 
STIMULATED EMISSION BY PHOTON AVALANCHE FROM 
POPULATION INVERSION A64-16963 

LASER TRANSITIONS IN MERCURY RARE GAS DISCHARGE, 
USING TIME RESOLUTION A64-16967 

PULSATIONS OR SPIKING IN POWER OUTPUT OF RUBY 
LASER A64-17361 

OPTICAL PROPERTIES OF ACTIVE MEDIUM INSIDE LASER 
RESONATOR CALCULATED, USING METHODS OF PROBABILITY 
THEORY A64-17371 

EFFECTS OF NOISE ON SPECTRAL WIDTH AND ANGULAR 
DISTRIBUTION OF LASER OUTPUT IN BOUNDED PLANE 
PARALLEL SLAB A64-17373 


JUNCTION LUMINESCENCE OF SILICON CARBIDE DIODE NOISE MEASUREMENT IN NONRESONANT HELIUM 

INTERPRETED AS STIMULATED EMISSION AND COHERENT AMPLIFIER A64 17541 


LIGHT GENERATION A64-13672 

GEOMETRY MODIFICATION OF GALLIUM ARSENIDE DIODE 
LASER TO PRODUCE HIGHLY COLLIMATED LIGHT BEAM 

A64-13674 

AMBIENT-COOLED HIGH REPETITION RATE LASER SYSTEM 
WITH AN ELECTRODELESS DISCHARGE IN ARGON 

A64-13675 

GASEOUS LASER RESONATORS FOR UNIPHASE WAVE FRONT 
GENERATION A64-14088 

OPTICAL PROPERTIES OF GASEOUS LASER RADIATION 
COMPARED TO CONVENTIONAL RADIATORS 

A64-14089 

POLARIZATION IN HELIUM-NEON PLANAR LASERS, DUE TO 
ZEEMAN EFFECTS A64-14808 

PHOTON-FREE ELECTRON INTERACTION IN INTENSE LASER 
BEAMS, USING A CLASSICAL EXTERNAL ELECTROMAGNETIC 
FIELD TREATMENT A64-14809 

RADIATION CHARACTERISTICS OF NOISE IN LASER 
AMPLIFIERS AND STRUCTURES TO REDUCE IT 

A64-14939 

RUBY LASER LIGHT DOWN CONVERSION AND AMPLIFICATION 
INTO MICROWAVES BY A PARAMETRIC AMPLIFIER 

A64-15046 

PULSED HELIUM-NEON GAS LASER PRINCIPLES AND 
APPLICATION TO OPTICAL RADAR A64-15270 

LASER BEAM FUSION WELDING FOR FE-GROUP METALS, 

SOME ALUMINUM AND COPPER-BASE ALLOYS AND TITANIUM 

A64-15626 

THERMIONIC LASER OPERATION, EXAMINING NUCLEAR HEAT 
CONVERSION TO COHERENT RADIATION, USING ARC MODE 
DISCHARGE A64-15878 

ACOUSTIC SIGNAL GENERATION IN LIQUIDS DUE TO 
THERMAL STRESS TRANSIENTS A64-15890 

LASER BEAM FLUCTUATIONS DURING TRANSMISSION OVER 
9— AND 90-MILE PATHS A64-15898 

HIGH INTENSITY INTERFERENCE PATTERNS FOR LATERAL 
SHEARING INTERFEROMETER WITH SINGLE PLANE PARALLEL 
PLATE AND GASEOUS LASER SOURCE A64-16301 

LASER BEAM ENERGY MEASUREMENT ERROR DUE TO 
PHOTOCELL NONLINEARITY AND BEAM SPREADING 

A64-16303 

PHOTOBEATS STUDIED, USING INTENSITY MODULATED RUBY 
LASER OUTPUT A64-16304 


METAL ION EMISSION VELOCITY DEPENDENCE ON RUBY 
LASER GIANT PULSE HEIGHT A64-17542 

SHORT HIGH POWER LIGHT PULSE GENERATION, USING 
LASERS WITH INSTANTANEOUS Q SWITCHING 

A64-17570 

METAL PHTHALOCYANINES DISSOLVED IN LIQUID ORGANIC 
SOLVENTS FOR USE AS REPEATABLE Q-SWITCHING 
ELEMENTS FOR RUBY LASERS A64-17608 

ECONOMICAL CALORIMETRIC DEVICE FOR MEASURING 
ENERGY OUTPUT OF PULSED LASERS A64-17637 

LASER LIGHT INTERACTION WITH SOLIDS, COMPARING 
MOMENTUM TRANSFER AND CRATERING EFFECTS OF GIANT 
AND NORMAL LASER PULSES A64-17747 

VERDET CONSTANT OF ACTIVE MEDIUM RELATED TO 
FREQUENCY OF INTENSITY MODULATION OF GAS LASER 
OUTPUT IN HOMOGENEOUS AXIAL MAGNETIC FIELD 

A64-18343 

SPIKE PULSE MEASUREMENTS OF RELAXATION OSCILLATION 
IN OUTPUT OF RUBY LASER A64-18397 

MULTIMODE OSCILLATIONS IN SOLID STATE LASERS, 
ANALYZING OFF-AXIS MOOES AND SPIKING BEHAVIOR AS 
FUNCTION OF LASER PARAMETERS AND PUMPING POWER 

A64-18408 

HARMONIC GENERATION AND STIMULATED RAMAN EFFECT 
USED TO SHIFT LASER FREQUENCIES AND PRESERVE LASER 
CHARACTERISTICS IN THEIR OUTPUTS 

A64-18438 


EFFECT OF LENGTH OF RESONATOR COMPOSED OF 
SPHERICAL MIRRORS ON TEMPORAL CHARACTER OF LASER 
OUTPUT A64-18989 

LASER BEAM ATTENUATED BY COURSE DIFFRACTION 
GRATING A64-18993 

IBM 1620 COMPUTER PROGRAM FOR CALCULATING 
EFFICIENCY OF PULSED FOUR LEVEL LASER FROM SYSTEM 
PARAMETERS AND PHYSICAL CHARACTERISTICS OF LASER 
MATERIAL AND PUMPING SOURCE, WITH APPLICATION TO 
TRIVALENT NEODYMIUM LASER A64-18997 

UNIFORM RELAXATION OSCILLATIONS IN SHORT RUBY 
LASERS OF PLANAR FABRY-PEROT TYPE AT LOW AND HIGH 
PUMPING EFFICIENCY A64-19042 

PULSED LASER RADIATION INTENSITY AS FUNCTION OF 
TIME AND LASER PARAMETERS A64-19074 

LASER OSCILLATION DEPENDENCY ON DISTANCE BETWEEN 
EXTERIOR MIRROR AND ACTIVE LASER MATERIAL 
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A64-19403 

THRESHOLD VALUE OF NEODYMIUM DOPED CALCIUM 
TUNGSTATE LASER WHICH OSCILLATES SIMULTANEOUSLY AT 
10,585 AND 10,652 ANGSTROMS A64-19405 

CONTINUOUS WAVE OPTICAL MASER TRANSITIONS IN A 
PURE NEON DISCHARGE A64-19945 

STIMULATED EMISSION OF SINGLE CRYSTALS OF 
NEODYMIUM DOPE CERIUM FLORIDE BY LATTICE ENERGY 
TRANSFER A64-20354 

STIMULATED RAMAN EMISSION FROM NI TR03ENZENE FILLED 
CAVITY AT 90 DEGREES TO RUBY LASER BEAM 

A64-22834 

EFFECTS OF SMALL STRAY AND APPLIED MAGNETIC FIELDS 
ON POLARIZATION AND FREQUENCY CONTENT OF HELIUM- 
NEON LASER OUTPUT A64-23416 

GIANT RUBY LASER PULSES DISCUSSED WITH REGARD TO 
Q-SWITCHING AND OTHER PROCESSES IN OPT I CAL CAVITY 

A64-23983 

MODE SELECTION IN LASERS USING FABRY-PEROT ETALON 
TILTED WITH RESPECT TO CAVITY AXIS 

A64-23993 

MECHANICAL EFFECTS OF PHOTOMACHINING WITH GENERATOR 
USING LASER SEAM A64-23998 

AVOIDING MULTIMOLDING IN RUBY LASER WITH 
PIEZO ELECTRICALLY EXCITED VIBRATING REFLECTOR 

A64-24209 

SIMULTANEOUS COHERENT RAMAN LASER OSCILLATIONS IN 
LIQUID MIXTURES USED FOR OPTICAL MIXING 
EXPERIMENTS A64-25146 

ABLATION OF SOLID UNOER EXPOSURE TO LASER 
RADIATION BEAM WITH REGARD TO EVAPORATION 
COEFFICIENT AND LINEAR REGRESSION RATE 

A64-25669 

QUANTUM STATISTICAL VIEWPOINT TOWARD LINEAR 
PROCESS OF AMPLIFICATION OR ATTENUATION IS USED TO 
ESTIMATE SPONTANEOUS FLUCTUATIONS OF LASER 
OSCILLATORS A64-25763 

FOCUSED ULTRASONIC ENERGY USED FOR INTERNAL GATING 
OF OPTICALLY PUMPED HIGH GAIN SOLID STATE LASERS 

A64-25 771 

HELIUM NEON LASER SYSTEM IN WHICH THIRD REFLECTING 
MIRROR TILTED AT APPRECIABLE ANGLE TO LASER AXIS 
PROVIDES FEEDBACK A64-25820 

AVERAGE LASER EQUATIONS FOR ELECTROMAGNETIC FIELD 
IN TWO-LEVEL ACTIVE MEDIUM AND THEIR STEADY STATE 
SOLUTIONS A64-25834 

EXPERIMENTAL APPARATUS WHICH QUANTITATIVELY 
MEASURES SPATIAL COHERENCE OF HELIUM-NEON LASER 
BEAM A64-25895 

BISTABILITY AND QUENCHING RATIO FOR GALLIUM 
ARSENIDE INJECTION AND NEODYMIUM GLASS LASERS 

A64-2 6036 

AMPLITUDE MODULATION OF RUBY LASER BEAM BY 
CHANGING LINEAR POLARIZATION WITH CONTROLLABLE 
MAGNETIC FIELD A64-26109 

DEMODULATION OF PHASE MODULATED LASER BEAM, USING 
AUTOCQRRELATOR AND SQUARE LAW DETECTOR 

A64-26110 

GLASS ETALON REFLECTOR USED IN Q-SWITCHED RUBY 
LASER, OBTAINING LOWER THRESHOLD AND NARROWER BEAM 
DIVERGENCE A64-26U1 

SIMULTANEOUS VISIBLE AND ULTRAVIOLET EMISSIONS 
FROM MERCURY-ARGON LASER, TABULATING FREQUENCIES 
AND TRANSITIONS A64-26112 

ELEVEN HIGH GAIN ORANGE THROUGH BLUE-GREEN 
TRANSITIONS IN PULSED CW XENON LASER 

A64-26I13 


FIBER LASER OF NEODYMIUM DOPED GLASS USED ON 
PULSED BASIS TO AMPLIFY 1.06 MICRON RADIATION WITH 
HIGH GAIN AND BANDWIDTH A64-26319 

SOLID AND GASEOUS LASERS OPERATIONAL MODE, TYPES 
AND APPLICATIONS IN SPECTROSCOPY, MICROSCOPY, 
DISTANCE MEASURING AND PHOTOCHEMISTRY 

A64-26395 

MULTIELEMENT LASER SHOWING MODE SELECTION 
PROPERTY AND TENDENCY TO QUAS I-CONT INUOUS EMISSION 

A64-26437 

COMPARATIVE ANALYSIS BETWEEN OPTICAL ANALOG OF 
DOPPLER RADAR AND MODULATED LASER CARRIER IN WHICH 
MODULATION IS EXTRACTED AFTER DETECTION OF 
ENVELOPE IN OPTICAL WAVE A64-26741 

POWER OUTPUT OF HELIUM-NEON PULSED LASER EMPLOYING 
EXIT MIRROR OF OPTIMUM REFLECTIVITY 

A64-26742 

ROTATABLE THIN PLANE CLEAR GLASS MIRROR WITHIN 
LASER CAVITY PERMITS CONTINUOUSLY VARIABLE 
REFLECTIVITY A64-26744 

TECHNIQUES FOR LASER BEAM STEERING AND FORMING 
COHERENT LASER PHASED ARRAY SYSTEM 

A64-26747 

STIMULATED EMISSION SPECTRA OF RUBY LASER OPERATED 
IN TRAVELING WAVE MODE, EXAMINING HOMOGENEOUS 
BROADENING OF ZERO PHONON LINES 

A64-26843 

SIGNAL GENERATION, PROPAGATION, MODULATION ANO 
DETECTION IN LASERS A64-26892 

LASER ACTION IN GALLIUM ARSENIDE EXCITED BY BEAM 

OF 50-KEV ELECTRONS AT LIQUID HELIUM TEMPERATURE 

A64-27390 

LASER ACTION IN QUARTZ TUBE WITH DOUBLY IONIZED 
ATOMS OF MERCURY VAPOR A64-27438 

TIME DEPENDENT VARIATION OF RUBY LASER STIMULATED 
EMISSION INTENSITY A64-27443 

OPERATION, DESIGN AND PERFORMANCE CHARACTERISTICS 
OF SEMICONDUCTOR LASERS A64-27445 

LASER OUTPUT AS COHERENT LIGHT SOURCE IN CONTACT 

PRINTING A64-27492 

ABSORPTION, FLUORESCENCE, LUMINESCENCE AND 
EMISSION SPECTRUMS FOR ACTIVATED LASER CRYSTALS 

A64-27690 

GIANT LASER PULSES GENERATED, USING ORGANIC 
COLORANT SOLUTION AS OPTICAL SWITCH 

A64-27933 

CONTINUOUS REGIME OPTICAL GENERATOR OUTPUT, 
THRESHOLD PUMPING LEVEL, INVERSE POPULATION 
DENSITY AND INDUCED RADIATION ENERGY 

A64-28026 

RUBY LASER THRESHOLD PUMPING AND EMISSION ENERGIES 
RELATED TO TRANSMISSION COEFFICIENT, ROD DIAMETER 
AND THRESHOLD LEVEL A64-28037 

SPECTRAL OUTPUT AND APPLICATIONS FOR LASERS 
INCLUDING GASEOUS, SEMICONDUCTOR AND SOLID STATE 
LASERS A64-20O02 

INTERNAL LOSSES EFFECT ON RADIATION POWER IN LASER 

A64-28256 

RARE EARTH CHELATES CHARACTERISTICS, ENERGY 
LEVELS, MEASUREMENTS FOR POSSIBLE LASER 
PERFORMANCE, SPECIFICALLY EUROPIUM 
TRISBENZOYLACETONATE A64-28292 

INJECTION LASERS FOR COMMUNICATION AND PRECISION 
RADAR TRACKING A64-28293 

HOT PRESSED POLYCRYSTALLINE AND SINGLE CRYSTAL 
DYSPROSIUM DOPED CALCIUM FLUORIDE LASER 

A64-28362 
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LASER OUTPUT CONT 


TELEVISION SIGNAL MODULATES OUTPUT OF HELIUM-NEON 
LASER A64-28565 

GIANT PULSES GENERATED FROM NEODYMIUM GLASS LASER, 
USING POLYMETHINE DYE AS BLEACHABLE ABSORBER 

A64-28615 

INVESTIGATION OF PARTICLE EMISSION FROM LASER-BEAM 
HEATED SURFACES 

RADC-TDR-63-465, VOL. 2 N64-13796 

PARTICLE EMISSION FROM TUNGSTEN CATHODE SURFACE 
HEATED BY PULSED LASER BEAM N64-13797 

ELECTRON £ ION EMISSION FROM LASER-HEATED OXIDE 
CATHODES N64-13798 

DOUBLE-PHOTON INDUCED PHOTOELECTRIC EMISSION FROM 
ZINC SINGLE CRYSTALS ACTIVATED 6Y LASER BEAM 

N64-13799 

EMISSION OF ELECTRONS £ IONS FROM TUNGSTEN SURFACE 
HEATED BY PULSED LASER BEAM N64-13800 


RECORDING POLARIZATION OF LIGHT OUTPUT FROM RUBY 
LASER A65-10304 

TIME RESOLVED SPECTROSCOPIC OBSERVATIONS OF 
RADIATION EMISSIONS FROM MICROPLASMA DUE TO TARGET 
SURFACE IONIZATION BY RUBY LASER BEAM 

A65-10464 

HELIUM-NEON LASER CONSTRUCTION AND OPERATION IN 
VISIBLE AND INFRARED REGIONS A65-10593 

MULTIPHOTONIC PROCESSES FOR AIR BREAKDOWN UNOER 
ACTION OF RUBY LASER BEAM A65-10665 

EMISSION SPECTRUM OF RUBY LASER WITH EXTERNAL 
SPHERICAL MIRRORS IN NONDAMPING INTENSITY 
FLUCTUATIONS AND QUASI-STEADY GENERATION 

A65-11027 

INTERFERENCE PHENOMENON INCLUDING LENS RINGS 
EFFECT ON LASER SYSTEMS, PRESENTING DATA OBTAINED 
WITH HELIUM-NEON CONTINUOUS WAVE LASER 

A65-I1316 


USING LASER BEAMS FOR SPACE COMMUNICATION 
FTD-TT-62-721/1C2 N64-15686 

PLASMA GENERATION WITH HIGH ENERGY, SHORT LASER 
PULSES 

MATT-222 N64-16665 

LASER CONCEPTUAL MODELS, OUTPUT PARAMETERS, AND 
MEASUREMENT TECHNIQUES 

RADC-TDR-63— 564 N64-I7961 

SIGNAL DETECTION, LASER BEAM PROPAGATION, AND 
SCATTERING STUDIES IN OPTICAL SPACE COMMUNICATION 
NAS A-CR-5 3466 N64-I8133 


PLASMA DIAGNOSTICS USING RAMAN SCATTERING OF LASER 
BEAM FROM PLASMAS 

RADC—T DR-64-5 N64-18566 

CONTROL OF LASER OUTPUT PERFORMANCE 

C-920083-9 N64-21682 

BREWSTER ANGLE OUTPUT WINDOW REQUIREMENTS FOR LOW 
GAIN GAS LASER SYSTEMS 

RN-I77 N64-25965 


DEFECT CHEMISTRY OF COMPOUNDS WITH COMPARISON OF 
ELECTRICAL BEHAVIOR AFTER ELECTRON BOMBARDMENT 
AFCRL-64-467 N64-28579 

NEON-HYDROGEN LASER AND PHASE RELATIONSHIP BETWEEN 

OPTICAL PUMP AND PULSED LASER OUTPUT 

AD-603405 N64-30907 


SOLID STATE LASER WITH MANY ACTIVE 
OSCILLATION CONDITIONS, ASYMPTOTIC 
AND OPTICAL CORRECTION OF INHERENT 
AFCRL— 64— 604 


ELEMENTS - 

EXPRESSIONS, 

DEFECTS 

N64-31 811 


GAS LASER MEDIA AND OUTPUT CONTROL 

TRG-134-QTR-9 N64-33944 


LIGHT GENERATION AND LASER INTENSITY EMISSION 
DESCRIBED, USING APPROXIMATE EQUATIONS 

A65-10053 


ELECTRO-OPTIC COUPLING ELEMENT USED TO TRANSLATE 
OUTPUT FREQUENCY OF LASER OSCILLATOR 

A65-10221 


OSCILLATOR CHARACTERISTICS OF COOLED UNSILVERED 
RUBY LASERS OPERATING AT 77 DEGREES K 

A65-10222 

PRIMARY CAUSES OF AGING IN ARGON-OXYGEN LASER ARE 
OXYGEN CLEANUP INTO QUARTZ WALLS AND QUARTZ 
IMPURITY EFFECTS A65-10224 

SHOT NOISE ANALOGY USED TO DETERMINE POWER DENSITY 
SPECTRUM OF PULSE MODULATED LASERS 

A65-10226 

LASER INDUCED EMISSION OF ELECTRONS, IONS AND 
NEUTRALS FROM TITANIUM AND DEUTERATEO TITANIUM 
DISKS A65-10289 


HIGH POWER LASER RADIATION INTERACTION WITH 
ABSORBING OPAQUE SURFACES, ESTIMATING TEMPERATURE 
RISE AND DEPTH OF VAPORIZED HOLE 

A65-11324 

SINGLE PASS GAIN OF 6328 ANGSTROM RED LASER LINE 
IN HELIUM-NEON PLASMA AS FUNCTION OF PARTIAL 
PRESSURES AND TUBE CURRENT A65-11325 

ATMOSPHERIC FREE STREAM DENSITY MEASUREMENT USING 
PULSED LASER BEAM BACKSCATTER I NG CONCEPT 

A65-11451 

CONTINUOUS WAVE LASER ACTION ON ROTATIONAL 
TRANSITIONS OF VIBRATIONAL BAND OF CARBON DIOXIDE 
AROUND 10.4 AND 9.4 MU A65-11708 

RUBY OPTICAL MASER RADIATION OUTPUT, RESONANT 
CAVITY AND OPERATION CONDITIONS 

A65-11933 

LASER BEAM STEERING BY POLARIZATION CONTROL, USING 
CONICAL REFRACTION PHENOMENA A65-12181 

BAND AND STRUCTURELESS SPECTRUM PRODUCED BY ACTION 
OF FOCUSED RUBY LASER BEAM IN SODIUM URANYL 
ACETATE CRYSTAL A65-12282 

ELECTRON CONCENTRATION AND DISTRIBUTION FUNCTION 
MEASURED WITH RESPECT TO VELOCITY BY LIGHT 
SCATTERING FROM RUBY LASER ON FREE PLASMA 
ELECTRONS A65-12288 

NEODYMIUM GLASS LASERS CONSIDERING DESIGN, OUTPUT 
AND PROBLEM OF TRANSMISSION LOSS 

A65-12357 

SYNTHETIC RUBY EXAMINED FOR FEASIBILITY OF 
GENERATING MICROWAVE RADIATION BY LASER PUMPING 

A65-12358 

ADVANCES IN STIMULATED RAMAN EFFECT NOTING ACTIVE 
MATERIALS, EMISSION LINE INTENSITY AND TYPES OF 
RADIATION A65-12359 

FIBERS INVESTIGATED AS LIGHT GUIDES IN LASER WORK 
AND AS LASERS, NOTING DISADVANTAGE OF 
DECOLLIMATION A65-12362 

INFRARED TRANSMITTER DESIGNED, USING GALLIUM 
ARSENIDE LASER COOLED TO 77 DEGREES K 

A65-12365 

PULSED GAS LASERS CONSIDERING ATOMIC, MOLECULAR 
AND IONIC SYSTEMS AND BEAM PROPERTIES 

A65-12367 


SEALED-OFF FAR IR SOURCE DETAILING LASER 
CONSTRUCTION AND OPERATION A65-12368 

RANGING BY SYSTEMS USING COHERENT OPTICAL OR NEAR 
IRRADIATION COMPARED WITH MICROWAVE RADAR 
TECHNIQUE A65-12369 
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SEMICONDUCTOR LASER ARRAY PRODUCING PARALLEL BEAM 


LATTICE 


SUBJECT INDEX 


INVESTIGATING COLLIMATING OPTICS AND DEVICE DESIGN 

A65-12372 

POWER AND ENERGY OF PULSED LASER MEASURED, 
REVIEWING TECHNIQUES AVAILABLE A65-12385 

SOL 1 0 STATE LASERS EVALUATED NOTING APPLICATION IN 
AREAS REQUIRING HIGH POWER AND SHORT PULSES 

A65-I2388 

GALLIUM ARSENIDE LIGHT SOURCE EVALUATION FOR 
DESIGN, PERFORMANCE AND APPLICATION 

A65-I2392 

LASER OUTPUT BEHAVIOR OF ALUMINUM COVERED RUBY 
UNDER VARIANT OPERATION CONDITIONS 

A65-12394 

LASER USED AS ENERGY SOURCE IN DISTANCE 
MEASUREMENTS A65-12396 

SAFETY THRESHOLDS CALCULATED FOR AMOUNT OF LASER 
RADIATION HUMAN EYE CAN ABSORB A65-12397 

TRANSMISSION PERFORMANCE OF CONFOCAL LENS SYSTEM 
EXAMINED, USING GAS LASER AS SOURCE AND GALILEAN 

TELESCOPE TO CONVERT OUTPUT A65-12398 

FINITE LASER PULSE TIME EFFECTS ON TEMPERATURE 
WAVE RETARDATION IN FLASH DIFFUSIVITY TECHNIQUES 

A65-12488 

PLASMA ELECTRON DENSITY MEASUREMENT BY 
INTERFEROMETRIC METHOD , USING GAS LASER SOURCE 

A65-12621 

XENON-KRYPTON LASER EMISSION IN 12 WAVELENGTHS 
RANGING FROM 2.03 TO 9 MICRONS WITH EXTERNAL AND 
INNER MIRRORS A65-I2626 

HELIUM AND NEON PARTIAL PRESSURES AND GAS MIXTURE 
TOTAL PRESSURE FOR MAXIMUM LASER OUTPUT POWER 

A65-12748 

PULSE LENGTH/SWITCHING RATE RELATION FOR TWO-LEVEL 
CONTROLLED Q LASER OPERATING ON BASIS OF ACTIVE 
ATOM STORAGE ON METASTABLE LEVEL 

A65-13007 

TWO-LEVEL LASER RADIATION BEATS ATTRIBUTED TO 
FLUCTUATIONS OF PHASE DIFFERENCE BETWEEN MATERIAL 
AND FIELD POLARIZATIONS A65-13008 

LASER EMISSION DUE TO ATOMIC IODINE ENERGY 
TRANSITIONS IN FLASH PHOTOLYSIS OF GASEOUS 
IOOOMETHANE AND TR I FLUORO- I ODQMETHANE 

A65-I 3323 

MOVING STR I AT ION OSCILLATION SPECTRUM DEPENDENCE 
ON DISCHARGE CURRENT IN DC HELIUM-NEON LASER 

A65-13472 

PLASMA THETA PINCH FOR OPTICAL PUMPING AND LASER 
OUTPUT AND ENERGY COUPLING EFFICIENCY OF 
DIELECTRICALLY COATED CALCIUM TUNGSTATE /NEODYMIUM 

ION/ A65-13494 

INJECTION LASER OUTPUT LIMITATION BY HEATING 
EFFECTS A65-I3501 

CONTINUOUS WAVE OPERATION OF GALLIUM ARSENIDE 
INJECTION LASER AND HEAT SINK FOR NEEDED THERMAL 

TRANSFER A65-13503 

CHROMIUM INDUCED LIGHT DISPERSION IN R LINES OF 
RUBY, NOTING REFRACTION SHIFT IN LASER SPECTRUM 

A65-13600 

LASER OUTPUT OF XENON-HELIUM MIXTURE AS FUNCTION 
OF CHARGE DURATION, GAS PRESSURE AND TUBE DIAMETER 

A65-I3603 

ELEVEN NEW LASER TRANSITIONS IN IODINE INERT GAS 
MIXTURES WITH TABULATION OF WAVELENGTH AND 
TRANSITION LEVELS A65-13697 

BEAM AND ISOTROPICALLY DISTRIBUTED LIGHT EMISSIONS 
FROM EQUILATERALLY TRIANGULAR GALLIUM ARSENIDE 
LASERS A65-1 3699 


VOICE COMMUNICATION SYSTEM USING LOW THRESHOLD 
ROOM TEMPERATURE GALLIUM ARSENIDE LASER DIODE 
TRANSMITTER A65-13700 

ZEEMAN, BREWSTER WINDOW AND PLASMA EFFECTS ON 
HELIUM NEON LASER OUTPUT IN AXIAL AND TRANSVERSE 
MAGNETIC FIELDS A65-I3702 

HIGH EFFICIENCY ROOM TEMPERATURE INJECTION LASER 
WITH DIODE CONSISTING OF N TYPE GALLIUM ARSENIDE 
LAYER ON ZINC DOPED SUBSTRATE A65-13706 

MINIMUM SPOT SIZE FOR FOCUSED LASER BEAM DERIVED 
WITH AID OF HEISENBERG UNCERTAINTY PRINCIPLE 

A65-137I1 

LATTICE 

EXCITED STATE-LATTICE INTERACTION OF F-CENTER - 
OPTICAL EXCITATION STUDY 

RR-TR-63- I N63-14645 

LATTICE VIBRATION 

STIMULATED EMISSION OF SINGLE CRYSTALS OF 
NEODYMIUM DOPE CERIUM FLORIDE BY LATTICE ENERGY 
TRANSFER A64-20354 

LENS 

TRANSMISSION PERFORMANCE OF CONFOCAL LENS SYSTEM 
EXAMINED, USING GAS LASER AS SOURCE AND GALILEAN 
TELESCOPE TO CONVERT OUTPUT A65-12398 

LIFETIME 

FLUORESCENCE LIFETIME AND QUANTUM EFFICIENCY OF 
LASERS - DEFENDER PROJECT 

AD-604443 N65-11670 

LIGHT 

LASERS - APPLICATIONS - RANGE FINDERS, POWER 
TRANSMISSION, COMMUNICATIONS, MICROWELDING 

N62-17507 

PROPOSED TEST OF RELATIVISTIC EFFECTS OF 
DEFLECTION OF LIGHT USING ARTIFICIAL SATELLITES 

A6 3-10 644 

LASER AS A LIGHT SOURCE FOR PHOTOGRAPHIC LIGHT 
SCATTERING FROM POLYMER FILMS 

ONR-TR-46 N63-1I555 

GAS LASER LIGHT SOURCE FOR DEMONSTRATION IN OPTICS 

N64-30I35 

STABILIZATION OF LASER LOCAL OSCILLATOR FOR USE 
IN OPTICAL HETERODYNE RECEIVER FOR DETECTION AND 
DEMODULATION OF MICROWAVE MODULATED LIGHT 
EDL-M73 9 N65-12279 

LIGHT, SPEED OF 

VELOCITY OF LIGHT MEASURED BY USING NATURAL 
INTENSITY FLUCTUATIONS RESULTING FROM HELIUM NEON 
LASER OSCILLATION MODES A64-19921 

LIGHT ABSORPTION 

HIGH PEAK POWER PULSES OF SHORT DURATION PRODUCED 
IN LASER, USING PASSIVE REVERSIBLY BLEACHABLE 
ABSORBER A64-24212 

TRANSMISSION AND ATTENUATION OF RUBY LASER LIGHT 
THROUGH WATER 

NRL-5941 N64-20847 

MULTIPHOTONIC PROCESSES FOR AIR BREAKDOWN UNDER 
ACTION OF RUBY LASER BEAM A65-10665 

LIGHT AMPLIFIER 

RADIATION CHARACTERISTICS OF NOISE IN LASER 
AMPLIFIERS AND STRUCTURES TO REDUCE IT 

A64-14939 

INTERFERENCE EFFECTS IN LASERS PRODUCED BY 
MULTIPLE REFLECTIONS OF THE LIGHT BEAM 

A64-15564 

INTERFERENCE EFFECTS IN LASERS PRODUCED BY 
MULTIPLE REFLECTIONS OF LIGHT BEAM 

A64-18372 

GIANT PULSE LASER AND LIGHT AMPLIFIER THAT USES 
GLASS WHOSE LIGHT TRANSMISSION IS INTENSITY 
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LIGHT SCATTERING 


DEPENDENT 


A64-19555 


A64-26437 


CLASSICAL ANALYSIS OF FORCEO COMBINATION 
SCATTERING OF LIGHT USED TO DEVELOP NONLINEAR 
THEORY OF TRAVELING WAVE AMPLIFIER 

A64-24516 

SEMICONDUCTOR LASER DIODES AS LIGHT AMPLIFIERS • 
OXYGEN GAS LASER LIGHT SOURCES 

RADC— TDR-63-42 9 N64-12587 


LIGHT GENERATION AND LASER INTENSITY EMISSION 
DESCRIBED, USING APPROXIMATE EQUATIONS 

A6 5- 1005 3 


LIGHT INTENSITY 

ABSOLUTE LIGHT 

PHOTOELECTRIC 

AROD-3323-2 


INTENSITIES OF SPECTRAL LINES BY 
METHODS - OPTICAL MASER APPLICATIONS 

N63-19405 


LIGHT COMMUNICATION DEVICE 

LASERS AND OTHER COMPONENTS OF OPTICAL SYSTEMS 
AND THEIR APPLICABILITY TO SPACE COMMUNICATIONS 

A63-11035 


APPLICATION AND OESIGN OF LASERS FOR SPACE 
COMMUNICATION SYSTEMS A63-12539 

LASER EVALUATION FOR SPACE COMMUNICATIONS, NOTING 
ADVANTAGES OF HIGHLY DIRECTIVE COHERENT BEAMS 

A64-10232 


LASER APPARATUS FOR INTERPLANETARY AND 
INTERSTELLAR COMMUNICATION WITH OTHER 
CIVILIZATIONS A64-1 0 233 

LONG DISTANCE OPTICAL TRANSMISSION IN HOLLOW 
DIELECTRIC AND METAL CIRCULAR WAVEGUIDES, 

EXAMINING NORMAL MODE PROPAGATION 

A64-24874 


INTENSITY DISTRIBUTION OF LASER LIGHT BEAM AT 
LARGE ANGLES, NOTING DECREASE WITH ANGLE IN PLANE 
OF POLARIZATION A64-10949 

PHOTOBEATS STUDIED, USING INTENSITY MODULATED RUBY 
LASER OUTPUT A64-16304 

LIGHT MODULATOR 

WIDE FREQUENCY BANO LIGHT MODULATION IN 
SEMICONDUCTOR LASERS A64-11971 

SPACE HARMONIC ANALYSIS OF DIELECTRICALLY-LOADED 
COMB STRUCTURE USED IN TRAVELING WAVE MASERS 

A64-19291 

Q-SWITCHING LASERS USING POTASSIUM DIHYDROGEN 
PHOSPHATE /KDP/ CRYSTALS A64-19947 

PHYSICAL PHENOMENA WHICH AFFECT LIGHT MODULATION 
AND ITS APPLICATION TO TELECOMMUNICATIONS 

A64-27704 


SIGNAL GENERATION, PROPAGATION, MODULATION AND 
DETECTION IN LASERS A64-26892 

INJECTION LASERS FOR COMMUNICATION AND PRECISION 
RADAR TRACKING A64-28293 


LIGHT PRESSURE 

EFFERVESCENCE, SCATTERING AND PHOTOHYDRAUL IC 
EFFECTS IN TRANSPARENT AND ABSORBING LIQUIDS, DUE 
TO INTENSE RUBY LASER BEAM A64-13294 


LASER SIGNALS DEMODULATED AND PARAMETRICALLY 
AMPLIFIED FROM SEMICONDUCTOR /POINT CONTACT/ DIODE 

A64-28297 


LIGHT SCATTERING 

COHERENT LIGHT PROPERTIES OF LASERS ARE ANALYZED 
IN ADDITION TO LIGHT SCATTERING PHENOMENA FROM 


VAR T (HIS SURFACES 




LASER TECHNOLOGY RELATED TO LIGHT GENERATION, 
MODULATION, AND DETECTION FOR AIRWAYS 
COMMUNICATION SYSTEMS 

ICS-64-TR-379 N64-22237 


USE OF LASER LIGHT TO STUDY THE LIGHT SCATTERING 
OF A NONEQUILIBRIUM HELIUM PLASMA 


HELIUM-NEON GAS AND GALLIUM ARSENIDE PULSED LASERS 
USED AS SOURCES OF OPTICAL COMMUNICATION LINKS 

A65-12361 


INVESTIGATION OF THE SPECTRAL CHARACTER OF THE 
GIANT PULSE EMITTED BY A RUBY LASER 

A63-25278 


LASER BEAM COMMUNICATION SYSTEM IS CAPABLE OF 
TRANSMITTING LARGE AMOUNT OF DATA IN VERY SHORT 
TIME A65-13630 

DUAL POLARIZATION FM LASER COMMUNICATION SYSTEM 
CONSISTING OF PLASMA TUBE ANO ELECTRO-OPTIC 
COMPONENT A65-13698 

LIGHT EMISSION 

USE OF LASER BEAMS IN WELDING TECHNOLOGY 

A63-1 8854 

LIGHT EMISSION FROM PULSED DIODES OF NEODYMIUM- 
DOPED GALLIUM ARSENIDE AND UNDOPED GALLIUM 
ARSENIDE DIODE LASERS 

W-J-63-612R12 N63-16449 

GEOMETRY MODIFICATION OF GALLIUM ARSENIDE DIODE 
LASER TO PRODUCE HIGHLY COLLIMATED LIGHT BEAM 

A64-13674 

SHORT HIGH POWER LICHT PULSE GENERATION, USING 
LASERS WITH INSTANTANEOUS Q SWITCHING 

A64-17570 

LASER POTENTIALITIES OF CRYSTAL MEASURED BY FLASH 
AND CW FLUORESCENCE METHODS AND COMPARED WITH 
PREDICTED FIGURE OF MERIT A64-22363 

RUBY LASER EMISSIONS MODULATED BY CHANGING FOCAL 
LENGTH OF MIRROR AND LENS A64-23975 


CONTINUOUS HELIUM-NEON LASER EVALUATED AS A 
MONOCHROMATIC SOURCE FOR MEASUREMENT OF LIGHT 
SCATTERING BY PARTICLES A64-10950 

METAL LIGHT SCATTERING CENTERS IN CALCIUM 
TUNGSTATE LASER CRYSTALS, PULLED FROM IRIDIUM 
CRUCIBLES A64-12010 

LIGHT SCATTERING BY LIGHT, USING LASER RADIATION 
AND OUTPUT OF HIGH ENERGY ELECTRON ACCELERATOR 

A64-17368 

HELIUM-NEON SPECTROMETER USED TO MEASURE DOPPLER 
SHIFTS IN RAYLEIGH SCATTERED LIGHT FROM 
POLYSTYRENE SPHERES SUSPENDED IN WATER 

A64-19556 

TRANSMISSION VALUES AND ABSOLUTE SCATTERING 
FUNCTIONS FOR RAYLEIGH AND MIE PARTICLE SCATTERING 
IN MESOSPHERE A64-20056 

STIMULATED COMBINATION LIGHT SCATTERING WITHIN AND 
OUTSIDE RESONATOR CAVITY BASED ON LASER 
DEVELOPMENT A64-23104 

TRANSVERSE DOPPLER EFFECT DETECTION USING 
RELATIVISTIC AND BACKSC ATTERI NG EFFECTS IN LASER 
BEAM A64-24705 

INCOHERENT AND COOPERATIVE SCATTERING OF RUBY 
LASER LIGHT BY HYDROGEN ARC PLASMA 

A64-26510 


P-N JUNCTION INJECTION LASERS, REVIEWING 
LITERATURE ON THEORETICAL AND EXPERIMENTAL ASPECTS 

A64-24723 


RUBY LASER USED TO AMPLIFY AND FACILITATE 
MEASUREMENT OF BRILLOUIN LIGHT SCATTERING 


A64-27387 


MULTIELEMENT LASER SHOWING MODE SELECTION 
PROPERTY AND TENDENCY TO QUAS I-CONT INUOUS EMISSION 


SCATTERING OF PULSED LASER LIGHT FROM PLASMAS 
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NASA-CR-56889 N64-27290 

ATMOSPHERIC FREE STREAM DENSITY MEASUREMENT USING 
PULSED LASER BEAM B ACKSCATTER I NG CONCEPT 

A65-11451 

ELECTRON CONCENTRATION AND DISTRIBUTION FUNCTION 
MEASURED WITH RESPECT TO VELOCITY BY LIGHT 
SCATTERING FROM RUBY LASER ON FREE PLASMA 
ELECTRONS A65-12288 

GAS LASERS FOR DETERMINING ELECTRON CONCENTRATIONS 

AND TEMPERATURES IN PLASMAS A65-12289 

ATMOSPHERIC ABSORPTION AND SCATTER EFFECTS ON 
PERFORMANCE OF LASER TRANSMISSION SYSTEMS 

A65-12370 

LIGHT SOURCE 

OUTPUT RADIATION OF HELIUM-NEON GAS LASER 
DESCRIBING CONVERSION OF LIGHT SOURCES AND PHASE 
VARIATION A64-16317 

LONG DISTANCE INTERFEROMETRY WITH HELIUM-NEON 
LASER AS LIGHT SOURCE, EXAMINING FREQUENCY 
STABILITY AND CALIBRATION A64-20996 

TIME AND SPACE COHERENCE AS APPLIED TO LASERS, 
NOTING EFFECT ON BEAMWIDTH A64-23375 

LASER OUTPUT AS COHERENT LIGHT SOURCE IN CONTACT 
PRINTING A64-27492 

SEMICONDUCTOR LASER DIODES AS LIGHT AMPLIFIERS, 
OXYGEN GAS LASER LIGHT SOURCES 

RA DC -T DR- 63-429 N64-12587 


FIBERS INVESTIGATED AS LIGHT GUIDES IN LASER WORK 

AND AS LASERS, NOTING DISADVANTAGE OF 

DECOLL IMATION A65-I2362 

PROPAGATION CONSTANTS OF NORMAL MODES DETERMINED 
FOR HOLLOW METAL AND DIELECTRIC WAVEGUIDES FOR USE 

AS OPTICAL GUIDES A65-12382 

TRANSMISSION PERFORMANCE OF CONFOCAL LENS SYSTEM 
EXAMINED, USING GAS LASER AS SOURCE AND GALILEAN 

TELESCOPE TO CONVERT OUTPUT A65-12398 

LINE SPECTRUM 

THERMALLY TUNED, PULSED RUBY LASER FOR MEASURING 
R SUB 1 L INEWIDTHS IN RUBY FOR TEMPERATURES 
BETWEEN 77 AND 125 DEGREES K A64-12009 

LIQUID 

PHYSICAL THEORY OF LIQUID LASERS AND NUCLEAR 
PUMPING OF SEMICONDUCTOR LASERS 

MHD-645 N64-29382 

LIQUID DYNAMICS 

EFFERVESCENCE, SCATTERING AND PHOTOH YDRAUL I C 
EFFECTS IN TRANSPARENT AND ABSORBING LIQUIDS, DUE 
TO INTENSE RUBY LASER BEAM A64-13294 

LIQUID HELIUM 

LIQUID HELIUM REFRIGERATION SYSTEM FOR MASER 
COOLING SYSTEM 

NASA-CR-56168 N64-20740 

LIQUID LASER 

EUROPIUM CHELATE SOLUTION CONSIDERED AS POSSIBLE 
LIQUID LASER, BASED ON SPECTRUM ANALYSIS 

A64-23435 


HELIUM-NEON GAS LASER AS LIGHT SOURCE FOR 
PHOTOGRAPHIC CONTACT PRINTERS 

RADC-TDR-64-120 N64-25232 

LENGTH-MEASURING INTERFEROMETER USING CONTINUOUS 
GAS LASER LIGHT SOURCE N64-29624 

LIMITATIONS IN INTERFEROMETRY TECHNIQUES IMPOSED 
BY CHARACTERISTICS Of LIGHT SOURCE SOLVED BY USING 

LASER A65-12383 


LASER ACTION IN ORGANIC LIQUIDS DUE TO STIMULATED 
RAMAN SCATTERING A64-24023 

PULSE PRODUCED BY RUBY LASER USING CRYPTOCYANINE 
IN METHANOL AS NONDESTRUCTIVE PASSIVE Q-SWITCH 

A64-24205 

SIMULTANEOUS COHERENT RAMAN LASER OSCILLATIONS IN 
LIQUID MIXTURES USED FOR OPTICAL MIXING 
EXPERIMENTS A64-25146 


GALLIUM ARSENIDE LIGHT SOURCE EVALUATION FOR 
DESIGN, PERFORMANCE AND APPLICATION 

A65-12392 

HIGH CURRENT PULSE GENERATION FOR GALLIUM ARSENIDE 
LAMPS AND LASERS BY SOLID STATE CIRCUIT, USING 
SHOCKLEY DIODE AND SCHMITT TRIGGER 

A65-12395 

LASER USED AS ENERGY SOURCE IN DISTANCE 
MEASUREMENTS A65-12396 

CHROMIUM INDUCED LIGHT DISPERSION IN R LINES OF 
RUBY, NOTING REFRACTION SHIFT IN LASER SPECTRUM 

A65-1 3600 

LIGHT TRANSMISSION 

DISCUSSION OF A LASER MODE SELECTOR COMPOSED OF 
TILTED FABRY-PEROT ETALONS PLACED INTERNAL TO THE 
LASER A63-14409 


RUBY, GAS, AND LIQUID LASER DEVELOPMENT 
FTD-TT-64-565Z1C2C364 N64-32045 

ROOM TEMPERATURE OPERATION OF EUROPIUM CHELATE 
LIQUID LASER A65-10290 

LIQUID NITROGEN 

RADIO FREQUENCY SPECTROGRAPH I C DETERMINATION OF 
RUBY MASER PROPERTIES AT ROOM TEMPERATURE AND 
BOILING POINT OF LIQUID NITROGEN, AS A FUNCTION OF 
CHROMIUM CONCENTRATION, MAGNETIC FIELD INTENSITY 
AND RF EXCITATION A63-24382 

ARGON-XENON FLASH LAMPS IMMERSED IN LIQUID 
NITROGEN FOR LASER PUMPING A65-11099 

LOADING 

FILLING FACTOR OF TRAVELING-WAVE MASER - SINGLE OR 
BOTH SIDES LOADED, GAIN, ISOLATOR, AND PUMP 

N63-23527 


LASER BEAM DEFLECTION IN REFRACTING MEDIUM, USING 
ELECTRIC FIELD TO VARY REFRACTIVE INDEX 

A64-I4943 

LASER BEAM FLUCTUATIONS DURING TRANSMISSION OVER 
9- AND 90-MILE PATHS A64-15898 

OPTICAL HARMONICS PRODUCED BY RUBY LASER LIGHT 
PASSING THROUGH NONLINEAR CRYSTAL, NOTING FACTORS 
AFFECTING COHERENT INTERACTION LENGTH 

A64-19386 


LOGIC CIRCUIT 

DEVELOPMENTS IN DIGITAL DATA PROCESSING RESULTING 
FROM INVENTION OF LASER AND OF FIBER OPTICS, AND 
USE OF ELECTROLUM I NESCENT-PHOTOCONDUCT I VE CELLS 

A63-114I5 

LORENTZ TRANSFORMATION 

LASER LIGHT DETECTION OF TRANSVERSE DOPPLER 
EFFECT, USING LORENTZ TRANSFORMATION TO CORRELATE 
TWO REFERENCE SYSTEMS A64-14949 


NONLINEAR OPTICS OF LIGHT AS INTENSE AND 
MONOCHROMATIC AS WAVES AT RADIO FREQUENCIES, 
SHOWING IDENTICAL PROPERTIES AS RADIO WAVES 

A64-25470 

TRANSMISSION AND ATTENUATION OF RUBY LASER LIGHT 
THROUGH WATER 

NRL-5941 N64-20 847 


LOW NOISE 

MASERS FOR LOW-NOISE RECEIVING SYSTEMS 
NASA-CR-53044 N64-14895 

LOW NOISE KA-BAND RECEIVING SYSTEM USING TUNABLE 

TRAVELING WAVE MASER ANO RADIOMETER 

REPT. -8298-1 N64-32594 
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SUBJECT INDEX 


MATHEMATICAL MODEL 


LUMINESCENT INTENSITY 

BAND AND STRUCTURELESS SPECTRUM PRODUCED BY ACTION 
OF FOCUSED RUBY LASER BEAM IN SODIUM URANYL 
ACETATE CRYSTAL A65-I2282 

LUNAR EXPLORATION 

LUNAR OPTICAL RANGING EXPERIMENT USING LASERS 
AFCRL-63-908 N64-21669 

LASER OPTICS METHOD FOR LUNAR OBSERVATION 
FTD-TT- 64-3 36/1 N64-26933 


M 

MACHINING 

MECHANICAL EFFECTS OF PHOTOMACHINING WITH GENERATOR 
USING LASER BEAM A64-23998 

AEROSPACE METAL WELDING AND MACHINING SYSTEM USING 
LASER BEAM A65-11362 

HEATING PROCESSES INVOLVED IN MACHINING BY LASER 
BEAM, NOTING IMPORTANCE OF EVAPORATION PRESSURE 

A65-12356 


MAGNETIC EFFECT 

MAGNETIC TUNING OF INDIUM ANTIMONIDE DIODES USED 
AS CONTINUOUS WAVE LASERS A64-13673 

ZEEMAN, BREWSTER WINDOW AND PLASMA EFFECTS ON 
HELIUM NEON LASER OUTPUT IN AXIAL AND TRANSVERSE 
MAGNETIC FIELDS A65-13702 

MAGNETIC FIELD 

ZEEMAN EFFECTS IN HELIUM-NEON PLANAR LASERS 

A63-10741 

INFLUENCE OF A MAGNETIC FIELD UPON THE LIGHT 
OUTPUT OF A GAS DISCHARGE LASER 

A63-2 1 176 


MAGNETIC FIELDS ON GAS DISCHARGE LASER 
USAELRQL-TR-2322 N63-17908 

INSTANTANEOUS BROADBAND TRAVELING WAVE MASER 
SYSTEM - REQUIREMENTS FOR STRUCTURE AND MAGNETIC 
FIELD 

RADC-TDR- 63-461 N64-12592 

FREQUENCY MODULATION OF GAS LASER BY AXIAL 
MAGNETIC FIELD AND NONLINEAR OPTICAL EFFECTS 
SSD-TDR-6 3-351 N64-16086 

STATIC MAGNETIC FIELD EFFECTS ON CHARACTERISTICS 
OF HELIUM-NEON LASER 

PI B MR I -1222-64 N64-33004 

GAIN IN RUBY LASER CRYSTALS AS FUNCTION OF 
INHOMOGENEOUS MAGNETIC FIELD INTENSITY 
NASA-CR-59313 N64-33805 

SMALL MAGNETIC FIELD EFFECT ON DEGENERATE LEVELS 
OF GAS LASER TRANSITION, NOTING INTENSITY AND 
POLARIZATION CHANGES A65-11709 

MAGNETIC FIELD INTENSITY 

ABSOLUTE VALUE OF OPTICAL GAIN IN RUBY LASERS AS 
FUNCTION OF INHOMOGENEOUS MAGNETIC FIELD INTENSITY 
NASA-CR-58627 N64-28835 

MAGNETIC MOMENT 

NUCLEAR SPIN AND MAGNETIC MOMENT OF CADMIUM-115 - 
SPIN LATTICE RELAXATION FOR HELIUM-3 NUCLEI IN 
SOLID HELIUM-3 - LASER SPECTROMETERS 
CU- 6- 6 3- SC- 90789 N63-20033 

MAGNETIC RESONANCE 

BASIC PROPERTIES OF THE PROTON MASER OR 

THE PROTON MAGNETIC RESONANCE OSCILLATOR, AN RF 

SOURCE OF HIGH SPECTRAL PURITY A63-12631 

MAGNETIC SUSCEPTIBILITY 

EXPRESSIONS FOR NONLINEAR SUSCEPTIBILITIES OF TWG- 
AND THREE-LEVEL SYSTEMS IN PRESENCE OF DAMPING, 
DERIVED FROM DENSITY MATRIX METHOD, TAKING INTO 
ACCOUNT ALL PARAMETRIC, MASER AND RAMAN MASER 
EFFECTS A64-13528 

RESONANT SUSCEPTIBILITY ASSOCIATED WITH MICROWAVE 


TRANSITION OF PARAMAGNETIC MATERIAL IN RUBY MASER 
CAVITY A65-10219 

MAGNETISM 

SOLID STATE PHYSICS RESEARCH - LASERS, SEEBECK 
COEFFICIENT, MATERIALS, SPECTROSCOPY, G MAGNETISM 
AND RESONANCE 

ESD-TDR-63-584 N64-16868 

MAGNETOELASTICITY 

SOLID STATE PHYSICS RGD - SEMICONDUCTORS, 
MAGNETOELASTICITY, ACOUSTICS OF SILICON OXIDE, 
LASERS FOR HIGH SPEED PHOTOGRAPHY, AND ALLOYS 
NOLTR-62-125 N63-15802 

MAGNETOMETER 

MASER AND SPIN-OSCILLATOR MAGNETOMETERS FOR WEAK 
FIELD MEASUREMENTS A64-23385 

CONSTRUCTION AND OPERATION OF CESIUM VAPOR MASER 
USED TO MEASURE GEOMAGNETIC FIELD 

A64-23393 


MANGANESE 

ELECTRICAL AND OPTICAL PROPERTIES OF DIODES 
PREPARED FROM DIFFUSION OF MANGANESE AND ZINC INTO 

GALLIUM ARSENIDE - LASERS N64-17873 

MARS /PLANET/ 

DUAL-CAVITY RUBY MASER MOUNTED ON A PARABOLOIDAL 
ANTENNA IS USED TO ACHIEVE STABILITY IN MARS RADAR 

ECHO EXPERIMENTS A63-22283 

DUAL-CAVITY RUBY MASER USED IN MARS RADAR 
EXPERIMENT 

NASA-CR-52020 N63-22877 

MASER RESONATOR 

MODE SELECTION IN CONCENTRIC MASER INTERFEROMETER, 
WITH A LIMITING APERTURE IN ITS MID-PLANE 

A64-10558 

INVERSION TRANSITION IN AMMONIA OBSERVED BY MEANS 
OF A MOLECULAR BEAM MASER WITH TWO MICROWAVE 
CAVITIES, WITH SEPARATED OSCILLATING FIELDS 

A64-L4946 

OPTIMUM NOISE PERFORMANCE OF A REFLECTION CAVITY 
MASER DEPENDS ON CRYSTAL PARAMAGNETIC ENERGY 
CONCENTRATION AND DEGREE OF POPULATION INVERSION 

A64-15240 

LONG EFFECTIVE RAY PATH MADE POSSIBLE BY USE OF 
NONCONFOCAL SPACINGS FOR SPHERICAL MIRRORS IN AN 
INTERFEROMETER A64-16299 

HUYGENS PRINCIPLE USED TO STUDY OSCILLATION MODES 
OF MASER INTERFEROMETER WITH INFINITE-STRIP CURVED 
MIRRORS A64-23989 

COUPLED RESONATORS USED IN DECIMETER RANGE MASERS 
TO INCREASE PASSBAND AND GAIN IN RECEIVER 
AMPLIFIERS A64-26848 

INTERACTION OF SINGLE MASER CAVITY MODE WITH 
SYSTEM OF ATOMS, GIVING COMPUTER CALCULATION OF 
TIME VARIATION OF PHOTON NUMBER 

A64-27928 

RESONANT SUSCEPTIBILITY ASSOCIATED WITH MICROWAVE 
TRANSITION OF PARAMAGNETIC MATERIAL IN RUBY MASER 
CAVITY A65-102I9 

RELATIVE STABILITY OF MASER USING 3,3 INVERSION 
LINE OF AMMONIA, INVESTIGATING DEPENDENCY OF 
FREQUENCY AND POWER ON DESIGN PARAMETERS 

A6 5- 10464 

REGIONS OF STABILITY AND INSTABILITY OF 
SINUSOIDAL OSCILLATIONS DETERMINED FOR MASER 

A65-10902 

MATERIALS SCIENCE 

GENERAL DISCUSSION OF THE APPLICATION OF LASERS 
TO THE FABRICATION OF SPACE-AGE MATERIALS 

A63-12386 


MATHEMATICAL MODEL 

GAMMA IRRADIATION EFFECTS ON RUBY LASER 
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MAXWELL EQUATION 


SUBJECT INDEX 


CHARACTERISTICS - MATHEMATICAL MODEL 

NSF-7 N64-32 322 

MAXWELL EQUATION 

ANALYSIS OF OPTICAL-MASER OPERATION USING 
MAXWELLS AND SCHROEDINGERS EQUATIONS 

A63-I2300 

MEASURING APPARATUS 

LENGTH-MEASURING INTERFEROMETER USING CONTINUOUS 
GAS LASER LIGHT SOURCE N64-29624 

MEDICAL ELECTRONICS 

APPLICATION OF LASERS TO THE MEDICAL FIELD WITH 
DESCRIPTION OF AN OPHTHALMOSCOPE-LASER WHICH 
CLOSES PINPOINT HOLES IN THE EYE 

A63-16626 


LASER APPLICATIONS IN METEOROLOGY INCLUDING 
HUMIDITY AND PARTICLE CONTENT MEASUREMENTS AND 
EDDY PROFILE MAPPING A65-12052 

METHANE 

STIMULATED RAMAN SPECTRA FOR HYDROGEN, DEUTERIUM 
AND METHANE BY FOCUSING OUTPUT OF RUBY LASER INTO 
CELL CONTAINING GAS A64-13343 

METROLOGY 

USE OF CW GASEOUS LASERS FOR LENGTH MEASUREMENT IN 
METROLOGY A64-26860 

HELIUM-NEON GAS LASER IN CONJUNCTION WITH 
AUTOMATIC FRINGE, COUNTING INTERFEROMETER TO 
MEASURE STANDARD METER BAR LENGTH 

A65-13I70 


MEDICINE / GEN/ 

PROSPECTS FOR USE OF LASERS IN BIOLOGY 
JPRS-22994 


MEDICINE 

N64-14149 


MERCURY VAPOR 

LASER EFFECT ON TWO MERCURY 
MERCURY VAPOR MIXTURE USING 
PUMPING 


BANDS IN HELIUM- 
ELECTRIC DISCHARGE 

A64-21367 


LASER ACTION IN QUARTZ TUBE WITH DOUBLY IONIZED 
ATOMS CF MERCURY VAPOR A64-27438 


MESOSPHERE 

TRANSMISSION VALUES AND ABSOLUTE SCATTERING 
FUNCTIONS FOR RAYLEIGH AND MIE PARTICLE SCATTERING 

IN MESOSPHERE A64-20056 

METAL 

INTERACTION OF LASER LIGHT WITH METAL - ELECTRON- 
OPTICS INTERACTION IN METAL VAPORIZATION 
RM-3560-PR N63-14868 

METAL BONDING 

AEROSPACE METAL WELDING AND MACHINING SYSTEM USING 

LASER BEAM A65-1I362 


METAL FUEL 

DESCRIPTION OF PROCESSES IN METAL WORKING AND 
FORMING WHICH USE ELECTRICAL ENERGY DIRECTLY TO 
CUT OR SHAPE MATERIALS TO FINAL SIZE AND FORM 

A63-1 1 200 

METAL SURFACE 

METAL ION EMISSION VELOCITY DEPENDENCE ON RUBY 
LASER GIANT PULSE HEIGHT A64-17542 

HIGH POWER LASER RADIATION INTERACTION WITH 
ABSORBING OPAQUE SURFACES, ESTIMATING TEMPERATURE 
RISE AND DEPTH OF VAPORIZED HOLE 

A65-11324 


METAL WORKING 

METAL WORKING APPLICATIONS OF LASERS - 
ANNOTATED BIBLIOGRAPHY 

SB-63-22 N63-19444 


METEOR IT IC DUST 

OPTICAL RADAR EXPERIMENTS USING RUBY LASER 
INDICATE EXISTENCE OF SCATTERING LAYER IN UPPER 
LATITUDE AND CORRELATION WITH METEORIC 
FRAGMENTATION MOOEL A64-179I2 


MICA 

DESIGN AND FABRICATION OF OPTICAL FILTERS FOR 
LASER FREQUENCY - MICA SPACER INTERFERENCE FILTER 
QPR-2 N64-28144 

MICROMINIATURIZATION 

APPLICATION OF COHERENT LIGHT SOURCES TO 
COMMUNICATION, RADAR, ENERGY CONCENTRATION AND 
LONG-RANGE TRANSMISSION A63-10990 

MICROWAVE 

PHYSICS, SOLID STATE DEVICES, MASERS, RADIO- 
ASTRONOMY, AND CRYOGENIC APPLICATIONS OF 
MICROWAVE TECHNIQUES N63-13094 

MICROWAVE RESEARCH - PIEZOELECTRIC SEMICONDUCTORS, 

OPTICAL MASERS, MICROWAVE PROPAGATION, LIGHT WAVE 
DIFFRACTION, AND LASER BEAMS 

ML- I 192 N64-27737 

NONLINEAR £ LINEAR MICROWAVE PROPAGATION, OPTICAL 
SPECTROSCOPY OF LASER MATERIALS, AND NONLINEAR 
QUANTUM MECHANICS OF LASFRS 

ML- 1 1 89 N64-30 190 

MICROWAVE APPARATUS 

BEAM-PLASMA MICROWAVE INTERACTION AND LASER 
STIMULATED THERMIONIC EMISSION - ELECTRON TUBES 
EE-560 N63-19140 

MICROWAVE ATTENUATION 

HELIUM-NEON LASER OPERATION AS IT RELATES TO 
EXCITATION AND DE-E XC I TATI ON PROCESSES OF CERTAIN 
METASTABLE STATE OF HELIUM A64-26740 

MICROWAVE CIRCUIT 

EMISSION NOISE OF LASER EXAMINED, USING MICROWAVE 
CIRCUIT APPLICATIONS A64-14927 

MICROWAVE CIRCUIT THEORY OF LASER OPERATION 

RN- 163 N64-14874 

HIGH POWER HIGH VOLTAGE RESEARCH FACILITY - 
TRANSMISSION LINES, MICROWAVE COMPONENTS, LASERS, 
AND RADIATION WEAPONS 

EB- 5296- 03 59-2 N64-24067 

MICROWAVE CIRCUIT DEVICES TO CONTROL COHERENT 
OPTICAL BEAMS USING BIREFRINGENT CRYSTALS - LASER 
RADIATION 

RM-234J N64-33839 


METEOROID 

SIMULATION OF METEOROID 
FOCUSED PULSE OF ENERGY 
SURFACE 
NASA-CR-54029 


IMPACT BY IMPINGEMENT OF 
FROM LASER ON TARGET 

N64-19788 


MICROWAVE COUPLING 

MASER AMPLIFIER COMPOSED OF ISOLATOR, RESONANT 
ACTIVE CAVITY AND COUPLING IRISES, DETERMINING 
GAIN AND ISOLATION FUNCTIONS, LOSS, BANDWIDTH AND 
SENSITIVITY A64-19748 


METEOROLOGICAL INSTRUMENT 

DESCRIPTION OF THREE MAIN TYPES OF LASERS, THE 
CHARACTERISTICS OF A LASER BEAM AND ITS 
APPLICATION TO METEOROLOGY A63-23904 


COUPLEO RESONATORS USED IN DECIMETER RANGE MASERS 
TO INCREASE PASSBAND AND GAIN IN RECEIVER 
AMPLIFIERS A64-26840 


UPPER ATMOSPHERE STUDIED WITH OPTICAL RADAR SYSTEM 

BASED ON PULSED NITROGEN GASEOUS LASER 

FS PAPER 3376 A64-19196 

LIDAR /LIGHT DETECTING AND RANGING/ DEVICE FOR 
METEOROLOGICAL OBSERVATIONS USING RUBY LASER 

A65-12051 


MICROWAVE FREQUENCY 

CHARACTERISTICS OF FERROELECTRI CS AND 
PYROELECTRICS FOR USE AT MICROWAVE, SUBMILLIMETER, 
INFRAREO AND OPTICAL FREQUENCIES FOR LASER 
INSTRUMENTATION A64-10244 

MICROWAVE SHOT NOISE REDUCTION FACTOR MEASUREMENT, 
USING MICROWAVE MODULATED PHOTOELECTRON CURRENT 

A64-24701 
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SUBJECT INDEX 


MOLECULAR BEAM 


> 


MICROWAVE BEAT FREQUENCY FROM TWO AXIAL MODE LASER 
FREQUENCIES PRODUCED USING PHOTOCONDUCT I VE 
EFFECT IN BULK SEMICONDUCTOR 

ML- 1 194 N65-12774 

MICROWAVE RADIATION 

DETECTION AND AMPLIFICATION OF THE MICROWAVE 
SIGNAL IN LASER LIGHT BY A PARAMETRIC DIODE 

A63-10342 

MICROWAVE MODULATION OF LASER LIGHT BEAMS IS 
DETECTED BY OPTICAL HETERODYNING, USING SLOW 
PHOTODETECTORS A63-22285 

MICROWAVE THEORY - BREAKDOWN OF GASES BY RUBY 
LASER RADIATION 

RE PT.- 1579-7 N64-15371 

SYNTHETIC RUBY EXAMINED FOR FEASIBILITY OF 
GENERATING MICROWAVE RADIATION BY LASER PUMPING 

A65-1 2358 


MICROWAVE RESONANCE 

OSCILLATING AMMONIA MASER AS A DETECTOR OF 
MOLECULAR TRANSITIONS OCCURING IN AN AUXILIARY 
RESONANT STRUCTURE A63-23678 

INVERSION TRANSITION IN AMMONIA OBSERVED BY MEANS 
OF A MOLECULAR BEAM MASER WITH TWO MICROWAVE 
CAVITIES, WITH SEPARATED OSCILLATING FIELDS 

A64-14946 


MICROWAVE SPECTRUM 

PUMP ENERGY REDUCTION REQUIRED FOR SOLID STATE 
RUBY LASER BY GAMMA RAY DAMAGE AND HIGH STATIC 
PRESSURE APPLICATION - MICROWAVE SPECTRUM 

N63-18709 

SOLID STATE MASER MATERIALS FOR USE AT MILLIMETER 
WAVELENGTHS - MICROWAVE SPECTRUM STUDY 

N63-18711 


MICROWAVE TUBE 

DEVELOPMENTS IN MILLIMETER AND SUBMILLIMETER 
TUBES* INCLUDING ELECTRON BEAM TECHNIQUES AND 
LASER DEVICES A63-11983 

UTILIZATION OF PHOTOELECTRIC MIXING TECHNIQUES TO 
INVESTIGATE RUBY LASER OUTPUT INCLUDING 
OSCILLATION FREQUENCIES A63-21164 

WIDEBAND LASER MODULATORS USING CRYSTALS WITH 
LINEAR ELECTRO-OPTIC EFFECTS, MICROWAVE PHOTOTUBE 
TO DEMODULATE LIGHT N64-12563 

WIDEBAND MICROWAVE PHOTOTUBE FOR LASER 
COMMUNICATIONS SYSTEMS N64-12568 

M1E SCATTERING FUNCTION 

TRANSMISSION VALUES AND ABSOLUTE SCATTERING 
FUNCTIONS FOR RAYLEIGH AND MIE PARTICLE SCATTERING 
IN MESOSPHERE A64-20056 

MILLIMETER WAVE 

SOLID STATE MASER MATERIALS FOR USE AT MILLIMETER 
WAVELENGTHS - MICROWAVE SPECTRUM STUDY 

N63-187I1 

MILLIMETER WAVE GENERATION IN OPTICALLY PUMPED 
RUBY MASER COOLED BY LIQUID NITROGEN 

A64-23455 

ZERO FIELD MILLIMETER MASER USING FERRIC ION IN 
RUTILE HOST CRYSTAL, OBTAINING RATE EQUATIONS FOR 
THREE-LEVEL OPERATION A64-24731 

MILLIMETER 6 SUBMILLIMETER RUBY MASER - POPULATION 

CHANGE AND R-LINE ABSORPTION COEFFICIENT 
AO-429381 N64-15757 

MASER DEVICES TO GENERATE MILLIMETER AND 
SUBMILLIMETER WAVES 

ITR-2 N64-31191 

CROSS RELAXATION PROCESSES IN MILLIMETER WAVE 

MASER TECHNOLOGY FOR OBTAINING MASER 
AMPLIFICATION AT HIGHER FREQUENCIES 
NASA-CR— 59406 N65-10043 


ELECTRON BEAM DEVICES, MILLIMETER WAVE MASERS, £ 
PLASMA WAVE GENERATION 

MDL-Q9 N65-10248 

M I RROR 

RADIOMETRY OF CURVED MIRROR GAS BEAM LASERS 
AR0D-3309-2 N63-15737 

OPTIMUM CURVATURES FOR GASEOUS LASER MIRROR 
CAVITIES A64-24074 

POWER OUTPUT OF HELIUM-NEON PULSED LASER EMPLOYING 
EXIT MIRROR OF OPTIMUM REFLECTIVITY 

A64-26742 

ROTATABLE THIN PLANE CLEAR GLASS MIRROR WITHIN 
LASER CAVITY PERMITS CONTINUOUSLY VARIABLE 
REFLECTIVITY A64-26744 


MISSILE 

ELECTRO-OPTICAL MEASUREMENT OF MISSILE ATTITUDE 
DURING LAUNCH USING LASER BEAMS 

ESD-TDR-63-624 N64-19974 

MISSILE TRACKING 

MODULATED-POWER CONTINUOUS WAVE LASER SYSTEM FOR 
MISSILE TRACKING A64-I3793 

MODE OF VIBRATION 

AXIAL VIBRATION MODES IN RUBY LASER OUTPUT 
OPERATED NEAR THRESHOLD N64-13746 

MODE SEQUENCE 

MODE SEQUENCES IN RUBY LASER EMISSION 

A63-10795 

OBSERVATION OF LOW FREQUENCY BEATS BETWEEN 
TRANSVERSE MODES IN RUBY LASERS 

A63-L6777 

MODULATED CONTINUOUS WAVE 

RUBY LASER EMISSIONS MODULATED BY CHANGING FOCAL 
LENGTH OF MIRROR AND LENS A64-23975 

MODULATION TECHNIQUE 

LASER-BEAM MODULATION BY MODIFICATION OF AN 
INTERNALLY REFLECTING CAVITY MATHEMATICALLY 
ANALYZED A63-2I062 

MICROWAVE MODULATION OF LASER LIGHT BEAMS IS 
DETECTED BY OPTICAL HETERODYNING, USING SLOW 
PHOTODETECTORS A63-22285 

WIDE FREQUENCY BAND LIGHT MODULATION IN 
SEMICONDUCTOR LASERS A64-11971 

FREQUENCY MODULATION, FREQUENCY STABILIZATION AND 
LONGITUDINAL MODE SUPPRESSION IN LASERS USING 
ELECTRO-OPTIC EFFECT A64-19950 

MODULATOR 

WIDEBAND LASER MODULATORS USING CRYSTALS WITH 
LINEAR ELECTRO-OPTIC EFFECTS, MICROWAVE PHOTOTUBE 
TO DEMODULATE LIGHT N64-12563 

MOLECULAR ABSORPTION 

MOLECULAR ABSORPTION PROBLEMS IN RELATION TO RUBY 
LASER WAVE PROPAGATION IN THE ATMOSPHERE 

A63-16787 


MOLECULAR BEAM 

VERIFICATION OF EINSTEINS THEORY OF RELATIVITY 
BY MEANS OF TWO MASERS WITH OPPOSING MOLECULAR 
BEAMS A63-12276 

COMPARISON OF QUANTUM AND SEMI CLASS ICAL RADIATION 
THEORIES WITH APPLICATION TO MOLECULAR BEAM 
MASERS A63-12302 

MOLECULAR BEAM HIGH POWER METER TO MEASURE HIGH 
MICROWAVE POWER IN THE 1 MEGAWATT REGION AT X-BAND 

A63-24827 

PHOTODISSOCIATION OF MOLECULES FOR EXCITATION OF 
OPTICAL MASER 

AFOSR-2251 N63-15413 

MOLECULAR BEAM MASER THEORY AND APPLICATIONS TO LF 
SPECTROSCOPY A64-23397 
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MOLECULAR BEAM SEPARATION AND FOCUSING IN AMMONIA 
MASER WITH RING AND SCREW ELECTRODES 

A64-23401 

BEATING BETWEEN MOLECULAR BEAM AMMONIA MASER MODES 
DUE TO INHOMOGENEOUS TRANSITION LINE BROADENING 

A64-2 3404 

RELATIVE STABILITY OF MASER USING 3,3 INVERSION 
LINE OF AMMONIA, INVESTIGATING DEPENDENCY OF 
FREQUENCY AND POWER ON DESIGN PARAMETERS 

A65-10464 

MOLECULAR DISSOCIATION 

DISSOCIATIVE MECHANISM PROPOSEO FOR OSCILLATIONS 
OBSERVED IN PULSED OPTICAL GASEOUS MASER 

N63-14422 

RADIATIVE LIFETIMES OF RARE GAS LASERS, DISCUSSING 
RELAXATION, DISSOCIATIVE EXCITATION TRANSFER AND 
MODE PULLING A64-23408 

CW GAS LASER PUMPING BY MOLECULAR PHOTO- 
DISSOCIATION TO ACHIEVE HIGHER GAIN, POWER/VOLUME 
RATIO AND EFFICIENCY A64-23409 

MOLECULAR ELECTRONICS 

HIGH POWER GAS LASER SYSTEM PROPOSEO, USING A 
POPULATION INVERSION BETWEEN UPPER BOUND AND LOWER 
REPULSIVE ELECTRONIC STATES BY TWO-TEMPERATURE 
EQUILIBRIUM A64-12512 

MOLECULAR ENERGY 

OSCILLATING AMMONIA MASER AS A DETECTOR UF 
MOLECULAR TRANSITIONS OCCURING IN AN AUXILIARY 
RESONANT STRUCTURE A63-23678 

TECHNIQUES OF OBTAINING POPULATION INVERSIONS IN 
MOLECULAR VIBRATIONAL ENERGY LEVELS TO BE USED TO 
GENERATE COHERENT INFRARED RADIATION 
VA R I AN-314- I S N64-30159 

MOLECULAR GAS 

STIMULATED RADIATION OF CARBON MONOXIDE AND 
NITROGEN MOLECULAR GASES MEASURED TO STUDY 
EXCITATION MECHANISMS OF POPULATION INVERSION IN 
PULSED GAS LASER A64-22827 

RECOVERY TIME OF PULSED CARBON MONOXIDE LASER 
DEPENDS ON GAS PRESSURE AND TUBE BORE 

A64-22828 

MOLECULAR INTERACTION 

POPULATION INVERSION BETWEEN BOUND AND REPULSIVE 
MOLECULAR ELECTRONIC STATES BY TWO-TEMPERATURE 
EQUILIBRIUM - ULTRAVIOLET LASER APPLICATION 
AVCO-E VERE TT RES. REPT.-164 N63-23343 

MOLECULAR OSCILLATION 

MULTIMODING WITHIN HOMOGENEOUSLY BROADENED LINES 
IN LASERS EXPLAINED ON BASIS OF SPATIAL AND TIME 
DEPENDENCE OF POPULATION DIFFERENCE 

A64-I8410 

CONTINUOUS WAVE LASFR ACTION ON ROTATIONAL 
TRANSITIONS OF VIBRATIONAL BAND OF CARBON DIOXIDE 
AROUND 10.4 AND 9.4 MU A65-1I708 

MOLECULAR RADIATION IN DETUNED CAVITY AND DOUBLE 
CAVITY MASER PHENOMENA A65-12084 

MOLECULAR OSCILLATOR 

AMMONIA MOLECULAR OSCILLATOR OPERATION IN THE 
1.25-CM WAVELENGTH, EMPLOYING A DISK RESONATOR 

A64-L0437 

MASER AND SPIN-OSCILLATOR MAGNETOMETERS FOR WEAK 
FIELD MEASUREMENTS A64-23385 

MOLECULAR SPECTRUM 

HYPERFINE INTERACTION DEPENDENCE ON ROTATIONAL 
QUANTUM NUMBERS AND NUCLEAR SPINS OF MASER 
MOLECULES A65-10465 

MOLECULAR STRUCTURE 

SOLID STATE DEVICE, LASERS, REFRACTORY CRYSTALS, 
MOLECULAR RESONANCE, AND STRUCTURAL BAND RESEARCH 
E S D-T DR-6 4-47 N64-26264 


MOLECULAR THEORY 

COLLECTION OF PAPERS ON SOVIET MASER RESEARCH 

A65-10462 

MOMENTUM TRANSFER 

LASER LIGHT INTERACTION WITH SOLIDS, COMPARING 
MOMENTUM TRANSFER AND CRATERING EFFECTS OF GIANT 
AND NORMAL LASER PULSES A64-17747 

MOMENTUM TRANSFER AND CRATERING EFFECTS PRODUCED 
BY GIANT LASER PULSES 

NASA-RP-267 N64-26081 

DETERMINATION OF ENERGY OF PULSED LASER BEAM BY 
TRANSFER OF PHOTON MOMENTUM TO BALLISTIC PENDULUM 

NOLTR-63-82 N64-31247 

MONOCHROMATIC RADIATION 

METHODS FOR OBTAINING MONOCHROMATIC RADIATION 
USING INTERFERENCE AND ABSORPTION, 
MONOCHROMATIZATION ANO LASER TECHNIQUES 

A63-11834 

MONOCHROMATIC EMISSION INSTABILITY IN SOLID STATE 
LASERS A64-10533 

CONTINUOUS HELIUM-NEON LASER EVALUATED AS A 
MONOCHROMATIC SOURCE FOR MEASUREMENT OF LIGHT 
SCATTERING BY PARTICLES A64-I0950 

LASER OPERATION IN INFRARED AND VISIBLE REGIONS, 
INCLUDING MONOCHROMATIC EMISSION FROM GASEOUS ANO 
SOLID STATE DEVICES A64-15500 

TIME AND SPACE COHERENCE AS APPLIED TO LASERS, 
NOTING EFFECT ON BEAMWIDTH A64-23375 

NONLINEAR OPTICS OF LIGHT AS INTENSE AND 
MONOCHROMATIC AS WAVES AT RADIO FREQUENCIES, 
SHOWING IDENTICAL PROPERTIES AS RADIO WAVES 

A64-25470 

ABLATION OF SOLID UNDER EXPOSURE TO LASER 
RADIATION BEAM WITH REGARD TO EVAPORATION 
COEFFICIENT AND LINEAR REGRESSION RATE 

A64-25669 

LASER PROPERTIES, TECHNIQUES AND USES, EMPHASIZING 
EMISSION MONOCHROMATICITY AND COHERENCE 

A65-I1540 

MULTIMODE RESONATOR 

MULTIMODING WITHIN HOMOGENEOUSLY BROADENED LINES 
IN LASERS EXPLAINED ON BASIS OF SPATIAL AND TIME 
DEPENDENCE OF POPULATION DIFFERENCE 

A64-I8410 

OPERATION OF LASER OSCILLATOR CONSISTING OF HIGH-Q 
MULTIMODE CAVITY IN WHICH CLASSICAL 
ELECTROMAGNETIC FIELD ACTS ON MATERIAL WITH ATOMS 
DESCRIBED BY QUANTUM MECHANICS A64-I9876 

REVIEW OF WORK ON MULTI MDDE RESONATORS AND 
PERIODIC TRANSMISSION SYSTEMS AT OPTICAL AND MM 
WAVELENGTHS A64-2398I 

MULTIMODE OSCILLATIONS IN SOLID STATE MASERS 
A FCRL-63-9 1 7 N64-18023 

MULTIMODE EMISSION AND DISCRETE MODE SELECTION 
IN TOROIDAL RING AND CUBE LASERS 

A65-13705 

N 

NAVIGATION 

LASER TECHNIQUES FOR DOPPLER OPTICAL NAVIGATION - 
SUBCARRIER FREQUENCY, ELECTRO-OPTICAL MODULATION, 
AND NOISE ELIMINATION 

QPR-2 N64-14667 

NAVIGATION SYSTEM 

LASER TECHNIQUES FOR DOPPLER OPTICAL NAVIGATION - 
SUBCARRIER FREQUENCY, ELECTRO-OPTICAL MODULATION, 
AND NOISE ELIMINATION 

Q pR ~2 N64-14667 

NEGATIVE CONDUCTANCE 

NEGATIVE CONDUCTIVITIES IN SEMICONDUCTORS DUE TO 
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NOISE REDUCTION 


INVERTED POPULATIONS OF IMPURITY AND BAND STATES 

A64-20918 


NEODYMIUM 

FACTORS ENTERING INTO THE CONTINUOUS OPERATION OF 
OPTICALLY PUMPED SOLID-STATE LASERS, WITH 
NUMERICAL ESTIMATES FOR RUBY AND NEODYMIUM 

A63-13799 

HIGH PRESSURE COMPACT XENON ARC LAMP WITH AN 
ELLIPSOIDAL COLLECTOR SERVING AS PUMPING SOURCE 
FOR NEODYMIUM-DOPED CALCIUM TUNGSTATE LASER 

A63-21172 

LIGHT EMISSION FROM PULSED DIODES OF NEODYMIUM- 
DOPED GALLIUM ARSENIDE AND UNDOPED GALLIUM 
ARSENIDE DIODE LASERS 

W- J-63-61 2R12 N63-16449 

NEODYMIUM GLASS LASER - PUMPING EFFICIENCY, 
SPECTRAL EMITTANCE 

AP.0D-3209-2 N63-18148 

Q-SWITCHING OF A CALCIUM TUNGSTATE-NEODYMIUM 
LASER, WITH OUTPUT CONSISTING OF A VARIABLE NUMBER 
OF SHORT PULSES A64-11933 

REVERSE PHOTOELFCTRIC EFFECT AND POSITIVE ION 
EMISSION DUE TO NEODYMIUM-IN-GLASS LASER RADIATION 

A64-13371 


A64-17170 

CONTINUOUS WAVE OPTICAL MASER TRANSITIONS IN A 
PURE NEON DISCHARGE A64-19945 

LIFETIME OF RADIO FREQUENCY-EXCITED INTERNAL 
REFLECTOR HELIUM-NEON LASER OSCILLATING AT 6328 
ANGSTROMS A64-22678 

NEON TRANSITIONS IN LASER TEN METERS LONG 

A64-27441 

GASEOUS LASER USING NEON-HELIUM OR OXYGEN TO 
PRODUCE OPTICAL RADIATION 

NASA-CR-55276 N64-I3929 

HELIUM-NEON VISIBLE LASER 

AD-437650 N64-25036 

HELIUM-NEON GAS LASER AS LIGHT SOURCE FOR 
PHOTOGRAPHIC CONTACT PRINTERS 

RADC-TDR-64-I20 N64-25232 

STATIC MAGNETIC FIELD EFFECTS ON CHARACTERISTICS 
OF HELIUM-NEON LASER 

P I BMR I - 1222-64 N64-33004 

HELIUM AND NEON PARTIAL PRESSURES AND GAS MIXTURE 
TOTAL PRESSURE FOR MAXIMUM LASER OUTPUT POWER 

A65-12748 


TIME RESOLUTION OF SPECTRUM OF NEODYMIUM IN GLASS 
LASER A64-16309 

NEODYMIUM IONS IN DENSE CONCENTRATION USED AS 
ACTIVE IONS, PRODUCING LASER OSCILLATION IN A 
NUMBER OF CRYSTALLINE HOST LATTICES 

A64-19554 

LASER OSCILLATIONS IN NEODYMIUM-DOPED YTTRIUM 
ALUMINUM, YTTRIUM GALLIUM AND GADOLINIUM GARNETS 

A64-19559 

RELATION BETWEEN DISTRIBUTION COEFFICIENTS OF 
NEODYMIUM AND SODIUM MELT CONCENTRATIONS IN 

CONTINUOUSLY OPERATING CALCIUM TUNGSTATE LASER 

CRYSTAL A64-23441 

SPECTROSCOPIC PROPERTIES OF NEODYMIUM GLASS USED 
IN HIGH ENERGY OUTPUT AND FIBER LASERS 

A64-23963 

GIANT PULSES GENERATED FROM NEODYMIUM GLASS LASER, 
USING POLYMETHINE DYE AS BLEACHAEJLE ABSORBER 

A64-28615 

GLASS LASER RESEARCH - SPECTRAL PROPERTIES OF 
NEODYMIUM-DOPED GLASSES 

LRC-63-991 N64-14783 

OPERATION OF NEODYMIUM LASER 

NOLTR-64-32 N64-23926 

NEODYMIUM COMPOUND 

SPECTROSCOPIC PROPERTIES OF NEODYMIUM GLASS USED 
IN HIGH ENERGY OUTPUT AND FIBER LASERS 

A64-23963 

FIBER LASER OF NEODYMIUM DOPED GLASS USED ON 
PULSED BASIS TO AMPLIFY 1.06 MICRON RADIATION WITH 
HIGH GAIN AND BANDWIDTH A64-263L9 

NEON 

ISOTOPE SHIFT AND SATURATION BEHAVIOR OF 1.5 MU 
OPTICAL TRANSITION OF NEON MASERS 

N63-I5453 

WATER VAPOR ABSORPTION WITH HELIUM-NEON OPTICAL 
MASER N63-1 8287 

NEON-HELIUM LASER OUTPUT INVESTIGATED, NOTING 
EFFECTS OF DISCHARGE TUBE DIMENSIONS AND GAS 
MIXTURE PRESSURE A64-10276 

NEON-HELIUM LASER OUTPUT INVESTIGATED, NOTING 
EFFECTS OF DISCHARGE TUBE DIMENSIONS AND GAS 
MIXTURE PRESSURE A64-I2151 

HELIUM-NEON MQLEC'JIAR GAS LASER 


NITROBENZENE 

STIMULATED RAMAN EMISSION FROM NITROBENZENE FILLED 
CAVITY AT 90 DEGREES TO RUBY LASER BEAM 

A64-22834 


NITROGEN 

POPULATION INVERSION CONSIDERED IN DEVELOPING 
OPTICAL MASER BY UTILIZING VIBRATION ENERGY OF 
GASES EXCITED BY ACTIVATED NITROGEN 

A64-22563 


NOBLE GAS 

RELATIVE AND ABSOLUTE SPECTRAL LINE STRENGTHS FOR 
NOBLE-GAS MASER TRANSITIONS, CALCULATING GAIN/ 
INVERSION FOR VARIOUS WAVELENGTHS 

A64-21 283 


EFFECTS OF NOISE ON SPECTRAL WIDTH AND ANGULAR 
DISTRIBUTION OF LASER OUTPUT IN BOUNDED PLANE 
PARALLEL SLAB A64-I7373 

NOISE ATTENUATION 

NOISE PERFORMANCE OF TRAVELING WAVE MASER IN TERMS 
OF EQUIVALENT NOISE TEMPERATURE 

A64-15245 


NOISE ELIMINATION 

LASER TECHNIQUES FOR DOPPLER OPTICAL NAVIGATION - 
SUBCARRIER FREQUENCY, ELECTRO-OPTICAL MODULATION, 
AND NOISE ELIMINATION 

QPR _2 N64-I4667 

NOISE INTENSITY 

PRODUCTION OF A LOW LEVEL OF INTERNAL NOISE IN A 
TUNED LASER AMPLIFIER FROM THE SIGNALS RECEIVED 
FROM A LASER TRANSMITTER A63-23328 

EMISSION NOISE OF LASER EXAMINED, USING MICROWAVE 
CIRCUIT APPLICATIONS A64-14927 

NOISE MEASUREMENT 

NOISE MEASUREMENTS FOR AN S-BAND TRAVELING WAVE 
MASER WITH AN AIR CORE SUPERCONDUCTING MAGNET, 
OPERATING AT 4.2 DEGREES K A63-24808 

NOISE MEASUREMENT IN NONRESONANT HELIUM-NEON LASER 
AMPLIFIER A64-17541 

NOISE REDUCTION 

RADIATION CHARACTERISTICS OF NOISE IN LASER 
AMPLIFIERS AND STRUCTURES TO REDUCE IT 

A64-14939 

MICROWAVE SHOT NOISE REDUCTION FACTOR MEASUREMENT, 
USING MICROWAVE MODULATED PHOTOELECTRON CURRENT 

A64-24701 
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NONEQUILIBRIUM PLASMA 

USE OF LASER LIGHT TC STUDY THE LIGHT SCATTERING 
OF A NONEQUILIBRIUM HELIUM PLASMA 

A63-25115 

NUCLEAR GYROSCOPE 

BASIC PRINCIPLES OF ELECTROSTATIC, CRYOGENIC, 
LASER, AND NUCLEAR GYROS 

AD-602197 N64-32607 

NUCLEAR HEAT 

THERMIONIC LASER OPERATION, EXAMINING NUCLEAR HEAT 
CONVERSION TO COHERENT RADIATION, USING ARC MODE 
DISCHARGE A64-15878 

NUCLEAR MAGNETIC RESONANCE 

CALCULATION OF THE NORMALIZED POPULATION 
DISTRIBUTION IN AN ELECTRON-NUCLEAR COUPLED SPIN 
SYSTEM, USING THE METHOD OF PARTIAL DISTRIBUTIONS 

A63-2U65 

NUCLEAR SPIN AND MAGNETIC MOMENT OF CADMIUM-115 - 
SPIN LATTICE RELAXATION FOR HELIUM-3 NUCLEI IN 
SOLID HELIUM-3 - LASER SPECTROMETERS 
CU-6-63-SC-90789 N63-20033 

MASER AND SPIN-OSCILLATOR MAGNETOMETERS FOR WEAK 
FIELD MEASUREMENTS A64-23385 

RESONANT SUSCEPTIBILITY ASSOCIATED WITH MICROWAVE 
TRANSITION OF PARAMAGNETIC MATERIAL IN RUBY MASER 
CAVITY A65-10219 

NUCLEAR REACTION 

STIMULATED MASER GAMMA-RAY-EMISSION ACHIEVED BY 
NUCLEAR REACTIONS AND SZ I L ARD-CHALMERS SEPARATION 

A63-24822 

NUCLEAR SPIN 

HYPERFINE INTERACTION DEPENDENCE ON ROTATIONAL 
QUANTUM NUMBERS AND NUCLEAR SPINS OF MASER 
MOLECULES A65-10465 

O 

OPHTHALMOLOGY 

APPLICATION OF LASERS TO THE MEDICAL FIELD WITH 
DESCRIPTION OF AN OPHTHALMOSCOPE-LASER WHICH 
CLOSES PINPOINT HOLES IN THE EYE 

A63-16626 

OPTICAL ABSORPTION 

SEVERE RESONANCE ABSORPTION IN RUBY LASER AT ROOM 
AND LIQUID NITROGEN TEMPERATURES EXPLAINED BY 
INVERTED ELECTRON POPULATION EXCITATION 

A64-18977 

THERMAL LENS EFFECT PRODUCED BY INTRODUCTION OF 
CERTAIN SAMPLES INTO HELIUM-NEON LASER CAVITY USEO 
TO MEASURE LOW VALUES OF ABSORPTION 

A64-2 7 39 1 

HIGH POWER LASER RADIATION INTERACTION WITH 
ABSORBING OPAQUE SURFACES, ESTIMATING TEMPERATURF 
RISE AND DEPTH OF VAPORIZED HOLE 

A65-11324 

OPTICAL AMPLIFIER 

GASEOUS XE-HE MASER MEDIUM CAPABLE OF LARGE 
OPTICAL AMPLIFICATION A63-10944 

TIME VARYING AMPLIFICATION OF RADIATION PULSE 
PASSING THROUGH LASER AMPLIFIER, NEGLECTING 
OPTICAL PUMPING A64-14797 

LASER TREATED AS FABRY-PEROT RESONATOR WITH ACTIVE 
MEDIUM AND DESIGNED AS FIVE-LAYER AMPLIFIER SYSTEM 

A64-17228 

NOISL MEASUREMENT IN NONRE SONAN1 HE L 1 UM-NCUN LASER 
AMPLIFIER A64-17541 

LARGE OPTICAL GAIN FOR GASEOUS OPTICAL MASER 

A64-23414 

GAS LASER USE IN AMPLIFICATION OF GAS MIXTURE 

A64-23415 

TRAVELING WAVE PULSED RUBY LASER WITH HIGH GAIN, 


POWER AND STABILITY A64-23984 

FIBER LASER OF NEODYMIUM DOPED GLASS USED ON 
PULSED BASIS TO AMPLIFY 1.06 MICRON RADIATION WITH 
HIGH GAIN AND BANDWIDTH A64-26319 

RUBY LASER USED TO AMPLIFY AND FACILITATE 
MEASUREMENT OF BRILLOUIN LIGHT SCATTERING 

A64-27387 

INTERNAL LOSSES EFFECT ON RADIATION POWER IN LASER 

A64-28256 

PROPAGATION CONSTANTS OF NORMAL MODES DETERMINED 
FOR HOLLOW METAL AND DIELECTRIC WAVEGUIDES FOR USE 
AS OPTICAL GUIDES A65-12382 

THREE AND FIVE MEDIA LASERS INVESTIGATED FROM 

STANDPOINT OF DISTRIBUTED IMPEDANCE, USING 
TECHNIQUE APPLIED TO TRANSMISSION LINES 

A65-1244Z 

OPTICAL CORRECTION PROCEDURE 

GAS LASER USED TO ACCURATELY SET ANO TEST 
REFLECTING SURFACES OF PENTAPRISM 

A64-26320 

OPTICAL COUPLING 

OPTICAL BANDWIDTH DETERMINED FROM PHOTOELECTRIC 
MIXING EXPERIMENTS, USING LIGHT BEAMS FROM TWO 
INDEPENDENT RUBY LASERS A64-17635 

OPTICAL EMISSION 

SEMICONDUCTOR MASERS AND LASERS INVESTIGATING 
ENERGY BAND FORMATION AND ELECTRIC CHARGE MOBILITY 

A64-24047 

OPTICAL CHARACTERISTICS OF RUBY LASER EMISSION AND 
DESIGN OF HELIUM-NEON GAS LASERS 

AROD-33 09- 5 N64-33692 

OPTICAL EMISSION SPECTROSCOPY 

AROMATIC ORGANIC LASER - SPECTROSCOPIC 
MEASUREMENTS, POLYMERIZATION, ANO OPTICAL PROPERTY 
OF POLYMERS 

AD-444962 N64-31122 

TIME RESOLVED SPECTROSCOPIC OBSERVATIONS OF 
RADIATION EMISSIONS FROM MICROPLASMA DUE TO TARGET 
SURFACE IONIZATION BY RUBY LASER BEAM 

A65-10484 

OPTICAL FILTER 

DESIGN AND FABRICATION OF OPTICAL FILTERS FOR 
LASER FREQUENCY - MICA SPACER INTERFERENCE FILTER 
QPR-2 N64-28144 

OPTICAL FILTER FABRICATION FOR LASER FREQUENCY 
AL-T DR -64-268 N65-11878 

OPTICAL GENERATOR 

OPTICAL SUM FREQUENCY GENERATION OF TWO CONTINUOUS 
WAVE GAS LASER BEAMS A63-25118 

FOUR-LEVEL OPTICAL QUANTUM GENERATOR OPERATION, 
USING STEADY STATE THEORY TO EXAMINE EFFECTS OF 
PUMP AND LASER CRYSTAL PROPERTIES 

A64-13287 

STIMULATED COMBINATION LIGHT SCATTERING WITHIN AND 
OUTSIDE RESONATOR CAVITY BASED ON LASER 
DEVELOPMENT A64-23104 

GRAPHIC REPRESENTATION OF PHASE STRUCTURE OF BEAM 
FROM RUBY LASER A64-26444 

CONTINUOUS REGIME OPTICAL GENERATOR OUTPUT, 
THRESHOLD PUMPING LEVEL, INVERSE POPULATION 
DENSITY AND INDUCED RADIATION ENERGY 

A64-28026 

OPTICAL GYRO 

LASER DEVICE WHICH PROVIDES AN ABSOLUTE ANGULAR 
REFERENCE IN AN INERTIAL SPACE A63-14392 

OPTICAL HETERODYNE 

CRITERIA FOR COMPARING DESIGNS OF PHOTODETECTORS 
FOR LASER COMMUNICATIONS AND RADAR SYSTEMS 

A64-21992 
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OPTICAL HETERODYNE DETECTION USING GASEOUS LASER 
LOCAL OSCILLATOR BEAM, PRESERVING SIGNAL TO NOISE 
RATIO A64-234 1 I 

COMPARATIVE ANALYSIS BETWEEN OPTICAL ANALOG OF 
DOPPLER RADAR AND MODULATED LASER CARRIER IN WHICH 
MODULATION IS EXTRACTED AFTER DETECTION OF 
ENVELOPE IN OPTICAL WAVE A64-26741 

SUPERHETERODYNE RECEIVER INCORPORATED IN LASER 
RADAR SYSTEM, NOTING ADVANTAGES AT OPTICAL 
FREQUENCIES A65-12371 

OPTICAL INSTRUMENT 

OPTICAL SPACE COMMUNICATION SYSTEM - PERFORMANCE 
OF PHOTOMULTIPL IERS AND LASER PROPAGATION 
NA SA-CR-53467 N64-18132 


ROD 


A63-13595 


DESCRIPTION OF AN EXPERIMENTAL ULTRASONIC- 
REFRACTION SHUTTER FOR OPTICAL MASER OSCILLATORS 


DESCRIPTION OF RADIATION PATTERNS OBTAINED WITH 
HELIUM-NEON OPTICAL MASERS EMPLOYING MIRRORS 
EXTERNAL TO THE DISCHARGE REGION 

A63-13806 


EXAMINATION OF A SPECTROSCOPIC TECHNIQUE FOR THE 
IDENTIFICATION OF LASING ENERGY LEVELS 

A63-13810 


CHARACTERISTICS OF A LASER USING A MIXTURE OF NEON 
AND HELIUM FOR VARIOUS PARTIAL PRESSURES OF THE 
GASEOUS MIXTURE A63-14131 


OPTICAL MASER 

SURVEY OF OPTICAL MASERS WITH PRINCIPLE UF 
OPERATION, APPLICATIONS AND SAMPLE DEVICES 

A63-I0963 


DISCUSSION OF LIMITATIONS OF LASERS FOR DEEP SPACE 
COMMUNICATIONS DUE TO THE ELABORATE AND COSTLY 
PRECISION TRACKING GEAR NECESSARY 

A63-14176 


DISCUSSION OF SEMICONDUCTOR FLUORESCENCE AND ITS 
POSSIBLE USE IN AN OPTICAL MASER, WITH ATTENTION 
GIVEN TO SHARP-LINE EMISSION IN CADMIUM SULFIDE 

A63-11878 


CHARACTERISTICS OF LASERS WHICH ARE SUITABLE FOR 
OPTICAL RANGING AND DETECTION SYSTEMS 

A63-14304 


REVIEW OF THE THEORY AND PRACTICE OF LASER 
OPERATION INCLUDING A DERIVATION OF THE SCHAWLOW- 
TOWNES INSTABILITY A63-12293 

ANALYSIS OF URANIUM-DOPED CALCIUM FLUORIDE FOR 
USE AS A LASER MATERIAL A63-12297 

STUDY OF ZEEMAN EFFECTS IN HELIUM-NEON OPTICAL 
MASERS A63-1 2 298 

ANALYSIS OF OPTICAL-MASER OPERATION USING 
MAXWELLS AND SCHROEDINGERS EQUATIONS 

A63-1 2300 


THEORETICAL AND EXPERIMENTAL INVESTIGATION OF THE 
FOCUSING OF PUMPING LIGHT BY HIGH REFRACTIVE INDEX 
SHEATHS COVERING A RUBY ROD MASER MATERIAL 

A63-14407 

OSCILLATIONS AT WAVELENGTHS IN THE 1.8 MICRON 
REGION IN NEON GAS OPTICAL MASERS 

A63-14633 

DESCRIPTION OF A TOROIDAL RUBY LASER WHERE MODE 
SELECTION, CAVITY QUANTA AND COUPLING IN THE 
OUTWARD DIRECTION ARE CONTROLLED SEPARATELY 

A6 3-14634 


TRAVELING-WAVE AND BACKWARD-WAVE VARIABLE 
PARAMETER AMPLIFIERS FOR USE AS A TUNABLE 
OSCILLATOR AT OPTICAL FREQUENCIES 

A63-1 2 303 

OPTICAL-MASER AMPLIFIER USING A FABRY-PEROT 
INTERFEROMETER CONTAINING A MATERIAL WHICH HAS A 
NEGATIVE ABSORBT I ON COEFFICIENT 

A63-12305 

DISCUSSION OF THE EXTENSION OF OPTICAL-MASER 
TECHNIQUFS TO THE GAMM A-RA> REGION 

A63-1 2312 

DIFFERENTIAL EQUATIONS DESCRIBING ENVELOPE 
MODULATION OF OPTICAL-MASER BEAMS 

A63-12 316 


INVESTIGATION OF Q-SPOILING WHEN AN EASILY 
VAPORIZED ABSORBING FILM, LOCATED WITHIN THE 
RESONANT STRUCTURE OF A RUBY LASER, IS DESTROYED 
BY INITIAL STIMULATED EMISSION A63-16269 

EXPERIMENTS WITH OPTICAL MASERS USING NEODYMIUM IN 
CALCIUM TUNGSTATE CONCERNING RELAXATION VIBRATIONS 
AND EMISSION CHARACTERISTICS A63-16400 

APPLICATION OF LASERS TO COMMUNICATION AND 
DETECTION DEVICES FOR MILITARY AND AEROSPACE USES 

A63-16493 

APPLICATION OF LASERS TO THE MEDICAL FIELD WITH 
DESCRIPTION OF AN OPHTHALMOSCOPE-LASER WHICH 
CLOSES PINPOINT HOLES IN THE EYE 

A63-16626 


SOVIET ACHIEVEMENTS IN THE FIELD OF LASER 
RESEARCH A63-12317 

TECHNIQUE FOR PEAK-POWER ENHANCEMENT OF PULSED 
LASERS A63-12318 

EXPERIMENT IN WHICH THE OSCILLATORY OUTPUTS FROM 
DIFFERENT SECTIONS OF A RUBY-LASER ROD ARE 
CORRELATED A63-12503 

APPLICATION AND DESIGN OF LASERS FOR SPACE 
COMMUNICATION SYSTEMS A63-12539 

SURVEY OF THE THEORY AND APPLICATIONS OF SOLID- 
STATE AND GASEOUS LASERS A63-13023 

EVALUATION OF CRYSTALS FOR USE IN LASER 
APPLICATIONS BY OPTICAL MEASUREMENTS 

A63-1 3 105 

INFORMATION RATE AND CAPACITY IN LASER 
COMMUNICATIONS A63-13106 

MEASUREMENT OF RUBY LASER BEAM DIVERGENCE 
RADIATED IN A 2-LOBE PATTERN A63-13107 

OBSERVATION AND EXPLANATION OF QUAS I-CONT INUOUS 
OUTPUT FROM A RUBY OPTICAL MASER OSCILLATING WITH 
NON-UNIFORM ENERGY DISTRIBUTION ALONG THE MASER 


RECENT ADVANCES IN LASER RESEARCH AND A 
DESCRIPTION OF THEIR POSSIBLE APPLICATIONS IN 
OPTICS AND COMMUNICATIONS A63-16636 

EXPRESSIONS GIVING THE RELATIVE AMOUNT OF PUMPING 
RADIATION TRANSFERRED FROM A CYLINDRICAL SOURCE TO 
A CYLINDRICAL LASER BY MEANS OF AN ELLIPTICAL 
CYLINDER REFLECTOR A63-16684 

POSSIBILITY OF ACHIEVING MASER ACTION WITHOUT 
POPULATION INVERSION, THROUGH UTILIZATION OF THE 
RECOIL FREQUENCY SHIFT A63-16778 

INVESTIGATION OF THE STIMULATED EMISSION FROM 

GALLIUM ARSENIDE SEMICONDUCTOR OPTICAL MASERS 

A 63 _ 17681 

OPTICAL COMMUNICATION SYSTEMS USING HELIUM-NEON 
CW LASERS A63-18060 

USE OF LASER BEAMS IN WELDING TECHNOLOGY 

A63-18854 

LASER DEVELOPMENTS INCLUDING NEW SEMICONDUCTOR 
JUNCTION LASERS AND TECHNIQUES TO ACHIEVE HIGHER 
EFFICIENCY, OUTPUT, AND PEAK POWER 

A63-20307 
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OPERATING CHARACTERISTICS AND DEVELOPMENT OF 


OPTICAL MASER MODULATOR 


SUBJECT INDEX 


LASERS A63-20402 

FORMULAS FOR THE RELATIONSHIP BETWEEN THE NUMBER 
OF UNSTABLE MODES AND THE PUMP POWER FOR SOLID 

STATE LASERS A63-20450 

UTILIZATION OF PHOTOELECTRIC MIXING TECHNIQUES TO 
INVESTIGATE RUBY LASER OUTPUT INCLUDING 
OSCILLATION FREQUENCIES A63-21164 

SENARMONT POLARISCOPE CONSISTING OF AN OPTICALLY 
ACTIVE WEDGE AND A POLARIZER TO ANALYZE OPTICAL 
MASER LIGHT A63-21166 

UTILIZATION OF HIGHLY COLLIMATED MONOCHROMATIC 
LIGHT SOURCES, SUCH AS AN OPTICAL MASER, TO OBTAIN 
MULTIPLE INTERFERENCE FRINGES BETWEEN NEARLY 
PARALLEL SURFACES AT LARGE SEPARATION 

A63-21 169 


IONIZATION OF GASES BY OPTICAL MASER RADIATION 

N63-18268 

ABSOLUTE LIGHT INTENSITIES OF SPECTRAL LINES BY 
PHOTOELECTRIC METHODS - OPTICAL MASER APPLICATIONS 
AROD-3323-2 N63-19405 

OPTICAL MASER CONDITION FOR RESONANT BODIES AND 
KINETICS OF SOLID STATE MASER 

RAE-TRANS- 1037 N63-20995 

DIATOMIC GAS OPTICAL MASER WITH EXCITED ATOMS 
PRODUCED THROUGH PHOTOCHEMICAL DECOMPOSITION 
AROD-3323-3 N63-23167 

DEPENDENCE OF ROOM-TEMPERATURE LASER OSCILLATION 
THRESHOLD ON NEODYMIUM CONCENTRATION IN SODIUM- 
COMPENSATED CALCIUM TUNGSTATE CRYSTALS 

A64-14056 


OPERATION OF ft MICROWAVE RUBY MASER IN WHICH THE 
PUMP SIGNAL IS THE OPTICAL EMISSION OF A RUBY 
LASER A63-2 1 337 

HIGH RESOLUTION MEASUREMENTS OF THE SPECTRAL 
OUTPUT OF GALLIUM ARSENIDE INJECTION LASERS 
INDICATE THAT THEY CAN BE DEFINED BY CONVENTIONAL 
LINE-NARROWING THEORIES A63-2I808 

TABULATION AND CALCULATION OF ELECTROMAGNETIC 
TRANSITION PROBABILITIES AND RELATIVE ELECTRON 
EXCITATION CROSS SECTIONS FOR RARE-GAS MASER LINES 

A63-218L1 

MEASUREMENT OF THE COHERENCE TIME OF LIGHT PULSES 
EMITTED BY A RUBY OPTICAL MASER 

A63-22 069 

GALLIUM ARSENIDE LASER PROPERTIES ARE DISCUSSED, 
SHOWING THE TEMPERATURE DEPENDENCE OF FABRY-PEROT 
MODES, THRESHOLD CURRENT DENSITY, AND CW OPERATION 

A63-22282 

IMAGING CHARACTERISTICS OF ELLIPTIC LASER HEAD 
CONFIGURATION BY DETERMINING ENERGY TRANSFER OF 
SMALL SURFACE INCREMENTS AND THEN SUMMING THESE 
FACTORS TO OBTAIN TOTAL EFFICIENCY 

A63-22383 


OPTICAL MASER EXPERIMENTS - RUBY LASER 
T0R-I69/3250-22/TR-2 N64-13744 


MAXIMUM GAIN FOR FORWARD £ BACKWARD WAVE OPTICAL 
MASER AMPLIFIERS 

USAELRDL-TR-2375 N64-14325 


APPLICATION OF OPTICAL MASERS IN BIOLOGY AND 
MEDICINE N64-I5300 


OPERATION AND FREQUENCY CHARACTERISTICS OF GASEOUS 
OPTICAL MASERS N64-15466 


SOLID STATE OPTICAL MASERS PUMPED CONTINUOUSLY 

N64-15467 


OPTICAL MASER APPLIED TO BRILLOUIN SCATTERING 
SPECTROSCOPY 

AD-432142 N64-16834 

ACOUSTIC WAVE AMPLIFICATION, OPTICAL MASERS, 
FERRITE NONLINEAR PROPAGATION, AND INTERACTIONS OF 
ELECTRON BEAM AND PLASMA 

ML-1122 N64-20399 

PRODUCTION OF OPTICAL MASER ACTION BY ACTIVATED 
GASES, FLUORESCENT MATERIALS AND SEMICONDUCTORS 

N64-20658 


SIMULTANEOUS LASER ACTION IN A SET OF 14 PARALLEL 
OPEN-ENDED DISCHARGE TUBES ARRANGED IN A CIRCLE ON 
THE INNER PERIPHERY OF A LARGER SUPPORT TUBE 

A63-22384 

THEORY OF OPEN RESONATORS FOR LASERS, CONSISTING 
OF PLANE MIRRORS, AND OF SECTIONS OF WAVEGUIDE 
WITH OPEN ENOS, CONSIDERING NATURAL FREQUENCY 
SPECTRUM A63-22790 

OPTICAL MASER PRINCIPLES ARE REVIEWED, INCLUDING 
THE DESIGN OF INFRARED AND OPTICAL COHERENT 
OSCILLATORS AND AMPLIFIERS A63-22997 

INFRARED INTERFEROMETRY AND OPTICAL MASERS - VOL I 

AFCRL-63-288, VOL- I N63-14359 

INFRARED INTERFEROMETRY AND OPTICAL MASERS - 
VOL. I I 

AFCRL-63-288, VOL. II N63-14360 

DISSOCIATIVE MECHANISM PROPOSED FOR OSCILLATIONS 
OBSERVED IN PULSED OPTICAL GASEOUS MASER 

N63-144 22 

BIBLIOGRAPHY OF SOLID STATE MASER MATERIALS, 

GAS MASER, AND OPTICAL MASER 

AS D-T DR-6 2- 1026 N63-14768 

PHOTOD I SSDC I AT I ON OF MOLECULES FOR EXCITATION OF 
OPTICAL MASER 

AF0SR-225L N63-15413 

GEOMETRICAL OPTICS OF MUL T I RE FL ECTOR OPTICAL 
RESONATORS - CONDITIONS FOR STABLE OPERATION - 
OPTICAL MASERS AND LASERS 

AFCRL-63-115 N6 3-16686 

WATER VAPOR ABSORPTION WITH HELIUM-NEON OPTICAL 
MASER N63-18287 


RELIABILITY AND FAILURE MECHANISMS OF GASEOUS 
OPTICAL MASERS N64-20992 

FLUORESCENCE AND ABSORPTION OF RARE EARTH IONIC 
AND TRANSITION METAL IONIC SOLIDS - OPTICAL MASERS 

AD-428961 N64-21051 

SOLID STATE DEVICE - NONLINEAR INTERACTION 
INVOLVING OPTICAL MASER WAVES 

TR-430 N64-22052 

MICROWAVE RESEARCH - PIEZOELECTRIC SEMICONDUCTORS, 

OPTICAL MASERS, MICROWAVE PROPAGATION, LIGHT WAVE 
DIFFRACTION, AND LASER BEAMS 

ML- 1 1 92 N64-27737 

FABRICATION OF CRYSTALS FOR OPTICAL MASER 
AD-438422 N64-30143 

OPTICAL MASER MODULATOR 

APPLICATION OF COHERENT LIGHT SOURCES TO 
COMMUNICATION, RADAR, ENERGY CONCENTRATION AND 
LONG-RANGE TRANSMISSION A63-10990 

LASERS AND OTHER COMPONENTS OF OPTICAL SYSTEMS 
AND THEIR APPLICABILITY TO SPACE COMMUNICATIONS 

A63-1I035 

MODULATION OF RUBY LASERS BY A NITROBENZENE KERR- 
CELL MODULATOR A63-12295 

METHOD FOR OBTAINING WIDE-BAND LIGHT 
MODULATION BY TRAVELING-WAVE INTERACTIONS IN 
ELECTRO-OPTIC OR MAGNETO-OPTIC MATERIALS 

A63-12307 

DESIGN OF COHERENT LIGHT TRAVELING-WAVE PHASE 
MODULATOR A63-12309 

ROTATION OF THE INDEX ELLIPSOIO OF CRYSTALLINE 
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SUBJECT INDEX 


OPTICAL PUMPING 


QUARTZ BY EXCITATION OF ITS RESONANT PIEZOELECTRIC 
MOOES IS SUFFICIENT TO ACHIEVE MODULATION OF A 
LIGHT BEAM A63-20451 

MICROWAVE MODULATION OF LASER LIGHT BEAMS IS 
DETECTED BY OPTICAL HETERODYNING, USING SLOW 
PHOTOOtTECTORS A63-22285 

OPTICAL MEASUREMENT 

ATMOSPHERIC FREE STREAM DENSITY MEASUREMENT USING 
PULSED LASER BEAM BACKSC AT TER I NG CONCEPT 

A65-11451 

ABSOLUTE INTERFEROMETRIC LASER CALIBRATOR PROVIDES 
LENGTH MEASURING WITH LABORATORY ACCURACY IN 
INDUSTRIAL ENVIRONMENT A65-12091 

VISIBLE AND NEAR IR PHASE SHIFTS IN PLASMA 
MEASURED BY LASER ILLUMINATED MICHELSON 
INTERFEROMETER A65-I2179 

GEODETIC OBSERVATIONS USING CONTINUOUS WAVE GAS 
LASER FOR DISTANCE MEASUREMENTS BETWEEN GROUND 
STATION AND SATELLITE A65-12352 

DISTANCE MEASUREMENT BY COUNTING INTERFERENCE 
FRINGES EMPLOYING LASER RADIATION 

A65-12355 

COHERENT LIGHT - TRANSFER FUNCTIONS, PROPAGATION, 
MICROWAVE AND OPTICAL RADARS, OPTICAL 
MEASUREMENT, AND FAR FIELD ANTENNA PATTERN 
D-5210-70-T80-110 N65-12282 

OPTICAL METHOD 

DESCRIPTION OF PULSED OPTICAL LASER RADAR, AND 
PRESENTATION OF SEVERAL EXAMPLES THAT DEMONSTRATE 
ITS RANGE AND ANGULAR RESOLUTION CAPABILITIES 

A63-12077 


LASER A65-10304 

DUAL POLARIZATION FM LASER COMMUNICATION SYSTEM 
CONSISTING OF PLASMA TUBE AND ELECTRO-OPTIC 
COMPONENT A65-I3698 


OPTICAL PROPERTY 

LASER DEVICES - MATERIALS, MODE, HIGH POWER, 

RAMAN AND OTHER NONLINEAR OPTICAL EFFECTS 

N6 3-23544 


OPTICAL PROPERTIES OF GASEOUS LASER RADIATION 
COMPARED TO CONVENTIONAL RADIATORS 

A64-14089 


OPTICAL PROPERTIES OF ACTIVE MEDIUM 
RESONATOR CALCULATED, USING METHODS 
THEORY 


INSIDE LASER 
OF PROBABILITY 
A64-17371 


OPTICALLY PUMPED LASERS COMPARED WITH RESPECT TO 
RESONANT STRUCTURE, FLUORESCENCE, MATERIAL 
PARAMETERS, POPULATION INVERSION, CRYSTAL GROWTH, 
OPERATION AND APPLICATIONS A64-21705 


LASER INTERFEROMETRY TECHNIQUE FOR DETERMINING 
FLATNESS, HOMOGENEITY AND PARALLELISM OF SMALL 
MOUNTED GLASS PLATE SURFACE A64-22369 


GROWTH OF OPTICAL CRYSTALS SUITABLE FOR LASER 
OPERATION 

ASE-466 N64-1 3720 

AROMATIC ORGANIC LASER - SPECTROSCOPIC 
MEASUREMENTS, POLYMERIZATION, AND OPTICAL PROPERTY 
OF POLYMERS 

AD-444962 N64-31 122 


ELECTRIC AND OPTICAL PROPERTIES OF CRYSTALS FOR 
SUBMILLIMETER MASER 

NAS A- CR- 59 288 N64-33332 


OPTICAL TECHNIQUES FOR ELECTRONIC ENGINEERS 
ARISING FROM DEVELOPMENTS IN INFRARED, MILLIMETER 
WAVES AND LASERS A64-28289 


BEAM DIVERGENCE AND FAR-FIELD PATTERNS OF RUBY 
RODS OF VARYING OPTICAL QUALITY FOR LASER STUDY 
ECOM-2478 N65-1304I 


OPTICAL MODULATION 

MEASUREMENT OF ELECTRO-OPTIC EFFECT IN QUARTZ 
CRYSTAL AT 830 MC/SEC USING A HELIUM-NEON GAS 
PHASE OPTICAL MASER AS A LIGHT SOURCE 

A63-21 181 

PROBLEMS IN GENERATING, MODULATING AND RECEIVING 
COHERENT OPTICAL RADIATION, AND IN DESIGN OF 
LASERS TO OPERATE AT CERTAIN FREQUENCY BANDS 

A63-25412 


OPTICAL PUMPING 

DESCRIPTION OF PROPOSED PUMPING SCHEME FDR 
CONTINUOUS LASER A63-10600 

FOCUSED SIDE PUMPING OF LASER CRYSTAL 

A63-10827 

OPTICAL PUMPING IN LASERS BY THE USE OF ULTIPLE 

CONFOCAL ELLIPSE CONFIGURATION WITH 

SEVERAL LIGHT SOURCES A63-I0828 


MODULATED-POWER CONTINUOUS WAVE LASER SYSTEM FOR 
MISSILE TRACKING A64-13793 

OPTICAL HARMONICS PRODUCED BY RUBY LASER LIGHT 
PASSING THROUGH NONLINEAR CRYSTAL, NOTING FACTORS 
AFFECTING COHERENT INTERACTION LENGTH 

A64-I9386 


EFFICIENCY OF VARIOUS PUMPING MODES IN A 
TRAVELLING-WAVE QUANTUM-MECHANICAL PARAMAGNETIC 
RUBY AMPLIFIER A63-1I301 

APPLICATION OF OPTICAL-PUMPING TECHNIQUES TO 
MICROWAVE MASERS A63-12313 


VELOCITY OF LIGHT MEASURED BY USING NATURAL 
INTENSITY FLUCTUATIONS RESULTING FROM HELIUM NEON 
LASER OSCILLATION MODES A64-19921 

PULSE MODULATION AND SIGNAL TO NOISE RATIOS FOR 
GALLIUM ARSENIDE INJECTION LASER SYSTEM 

A64-26743 

TELEVISION SIGNAL MODULATES OUTPUT OF HELIUM-NEON 
LASER A64-28 565 

LASER TECHNIQUES FOR DOPPLER OPTICAL NAVIGATION - 
SUBCARRIER FREQUENCY, ELECTRO-OPTICAL MODULATION, 
AND NOISE ELIMINATION 

QPR-2 N64-1 4667 

LASER , OPTICAL DETECTOR, AND MODULATION SYSTEMS 

FOR DEEP SPACE OPTICAL COMMUNICATION STUDY 

NAS A-CR-7 3 N64-26667 

LASER TECHNIQUES FOR DOPPLER OPTICAL NAVIGATION IN 
SPACE VEHICLE GUIDANCE 

QPR-1 N64-29051 

OPTICAL POLARIZATION 

RECORDING POLARIZATION OF LIGHT OUTPUT FROM RUBY 


FACTORS ENTERING INTO THE CONTINUOUS OPERATION OF 
OPTICALLY PUMPED SOLID-STATE LASERS, WITH 
NUMERICAL ESTIMATES FOR RUBY AND NEODYMIUM 

A63-13799 

SEMICONDUCTOR LASER IN WHICH INFRARED LIGHT OF A 
SINGLE FREQUENCY IS PRODUCED BY GALLIUM ARSENIDE 
JUNCTIONS AND DOES NOT REQUIRE AUXILIARY OPTICAL 
PUMPING A63-I9829 

MICROWAVE MASER ACTION IN RUBY AT LIQUID NITROGEN 
TEMPERATURE USING A RUBY LASER AS A PUMP 

A63-22385 

FOUR-LEVEL QUANTUM GENERATORS ARE DISCUSSED, 
EXAMINING THE OPTICAL PUMPING PROPERTIES OF A 
LASER A64-10I80 

RELAXATION OSCILLATION, DAMPING AND RELAXATION 
PERIODS OF TOROIDAL RUBY LASERS MEASURED AS A 
FUNCTION OF PUMPING PERFORMANCE 

A64-11034 

LASER PUMPING BY SHOCK WAVE LIGHT FROM AN 
EXPLOSIVE SOURCE, WITHOUT DESTROYING MATERIAL 

A64-II607 
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OPTICAL PUMPING CONT 


SUBJECT INDEX 


INJECTION LASER THAT SKIPS INTERMEDIATE STEP OF 
OPTICAL PUMPING AND CONVERTS DC POWER DIRECTLY 
INTO COHERENT LIGHT A64-11684 


Q-SWITCHING OF A CALCIUM TUNGSTATE-NEODYMIUM 
LASER, WITH OUTPUT CONSISTING OF A VARIABLE NUMBER 
OF SHORT PULSES A64-11933 


CRITERION FOR CONTINUOUS AMPLITUDE OSCILLATION OF 
THREE-LEVEL LASER A64-11935 


VS OPTICAL PUMPING A64-23965 

STIMULATED SPECTRUM COMPONENTS OF RUBY LASER 
EMISSION INVESTIGATED AT LIQUID NITROGEN 
TEMPERATURE A64-23969 

DEPUMPING MECHANISMS LIMITING INVERSION IN RUBY 
LASER, DESCRIBING SPONTANEOUS DECAY, 

SUPERRADIANCE, PRELASERING, INTERNAL MODES AND 
LATERAL DEPUMPING A64-23974 


POWER AND ENERGY OUTPUT FROM THREE- AND FOUR-LEVEL 
LASERS, WITH PULSE, CW AND OPTICAL PUMPING LASER 
OPERATION A64-12496 


DESIGN, CHARACTERISTICS AND OPERATING PARAMETERS 
OF SELASER LAMP FOR INTERNAL PUMPING OF LASER 
CRYSTALS A64-24004 


GAS DISCHARGE TUBES FILLED WITH ARGON 
AS EFFECTIVE AS XENON DISCHARGE TUBES 
A RUBY LASER 


FOUND TO BE 
FOR PUMPING 
A64-13201 


NONLINEAR RATE EQUATIONS FOR RUBY LASER, 

DISCUSSING OAMPING RATE OF LARGE AMPLITUDE 
OSCILLATIONS A64-24198 


EFFICIENCY OF OPTICAL PUMPING DEVICES FOR LASERS, 
IMPROVED BY PLACING SOURCE AND LIGHT OUTSIDE OF 
FOCAL POINTS IN ELLIPTICAL MIRRORS 

A64-14260 

PERIODIC RELAXATION OSCILLATION AND SPIKELESS 
EMISSION OF A SHORT RUBY LASER, CONSIDERING 
OPTICAL PUMPING EFFICIENCY A64-15710 

SHORT HIGH POWER LIGHT PULSE GENERATION, USING 
LASERS WITH INSTANTANEOUS Q SWITCHING 

A64-17570 

MULTIMODE OSCILLATIONS IN SOLID STATE LASERS, 
ANALYZING OFF-AXIS MODES AND SPIKING BEHAVIOR AS 
FUNCTION OF LASER PARAMETERS AND PUMPING POWER 

A64-I8408 

UNIFORM RELAXATION OSCILLATIONS IN SHORT RUBY 
LASERS OF PLANAR F ABRY-PEROT TYPE AT LOW AND HIGH 
PUMPING EFFICIENCY A64-19042 

LASER OSCILLATIONS IN NEOOYMI UM-OOPED YTTRIUM 
ALUMINUM, YTTRIUM GALLIUM AND GADULINIUM GARNETS 

A64-19559 

INJECTION LUMINESCENT PUMPING OF DYSPROSIUM DOPED 
CALCIUM FLUORIDE LASER A64-I9944 


FOCUSED ULTRASONIC ENERGY USED FOR INTERNAL GATING 
OF OPTICALLY PUMPED HIGH GAIN SOLID STATE LASERS 

A64-2577I 

MULTIELEMENT LASER SHOWING MOOE SELECTION 
PROPERTY AND TENDENCY TO QUAS I -CONT INUOUS EMISSION 

A64-26437 

EFFECTS OF OPTICAL PUMPING AND BUFFER GASES ON 
RUBIDIUM MASER GAIN A64-27433 

GIANT LASER PULSES GENERATED, USING ORGANIC 
COLORANT SOLUTION AS OPTICAL SWITCH 

A64-27933 

RUBY LASER THRESHOLD PUMPING AND EMISSION ENERGIES 

RELATED TO TRANSMISSION COEFFICIENT, ROD DIAMETER 

AND THRESHOLD LEVEL A64-28037 

PULSE LASER PUMPING NETWORK COMBINING CONSTANT 
CURRENT CAPACITOR CHARGING AND OUTPUT VOLTAGE 
LIMITING A64-28295 

ELEMENTS OF SOLID STATE LASER AND PRINCIPLES OF 
GENERATION OF COHERENT LIGHT A64-28610 

SOLID STATE OPTICAL MASERS PUMPED CONTINUOUSLY 

N64-15467 


SELF-SUSTAINED LASER OSCILLATIONS IN OPTICALLY 
PUMPED RUBIDIUM 87 AT GROUND STATE HYPERFINE 
TRANSITION FREQUENCY A64-21002 

LASER EFFECT ON TWO MERCURY BANDS IN HELIUM- 
MERCURY VAPOR MIXTURE USING ELECTRIC DISCHARGE 
PUMPING A64-21367 


OPTICALLY PUMPED SOLID STATE LASER WITH TEN 
WATTS OF CONTINUOUS WAVE POWER 

IER-5 N64-28550 

PUMPING OF CALCIUM FLUORIDE-DYSPROSIUM ION LASER 
USING GALLIUM ARSENIDE DIODES 

NASA-CR-58645 N64-29407 


OPTICAL PUMPING EMISSION DENSITY DISTRIBUTION IN 
CRYSTAL OF OPTICAL QUANTUM GENERATOR 

A64-222I5 

OPTICAL PUMPING IN LASER ATOMIC SYSTEM BY STRONGLY 
INCOHERENT PHOTON WAVES A64-23376 

RADIATIVE LIFETIMES OF RARE GAS LASERS, DISCUSSING 
RELAXATION, DISSOCIATIVE EXCITATION TRANSFER AND 
MODE PULLING A64-23408 

CW GAS LASER PUMPING BY MOLECULAR PHOTO- 
DISSOCIATION TO ACHIEVE HIGHER GAIN, POWER/VOLUME 
RATIO AND EFFICIENCY A64-23409 

MILLIMETER WAVE GENERATION IN OPTICALLY PUMPED 
RUBY MASER COOLED BY LIQUID NITROGEN 

A64-23455 


STIMULATED EMISSION OF OPTICAL PHONONS PRODUCED IN 
ALPHA QUARTZ BY ULTRAVIOLET PUMPING 

A64-2 3456 


EMISSION SPECTRUM OF LASER USING FLUORITE 
ACTIVATED BY DIVALENT SAMARIUM, WITH LINF 
BROADENING BY CRYSTAL HEATING A64-23483 


LASER DEVELOPMENT SINCE I960 CONSIDERING 
MATERIALS, LUMINESCENT CENTERS ANO LATTICES 

A64-23961 


THRF.SHOLD CONDITIONS OF CONTINUOUSLY OPERATING 
RUBY LASER, EXAMINING NONLINEARITY OF FLUORESCENCE 


RANGE EXTENSION OF ELECTROMAGNETIC SPECTRUM BY 
CONTINUOUS OSCILLATION FREQUENCY OF OPTICALLY 
PUMPED MASER 

CU- 6-64- SC -90789 N64-30590 

NEON-HYDROGEN LASER AND PHASE RELATIONSHIP BETWEEN 

OPTICAL PUMP AND PULSED LASER OUTPUT 

AD-603405 N64-30907 

MULTIPLE QUANTUM TRANSITIONS AND LASER LINE 
SPLITTING IN OPTICALLY PUMPED LASERS FOR 
INCOHERENT BROADBAND SOURCES A65-I0184 

OSCILLATOR CHARACTERISTICS OF COOLED UNSILVERED 
RUBY LASERS OPERATING AT 77 DEGREES K 

A65-10222 

LASER PUMP CONSISTING OF TUBE AND TWO AXICONS 
COMPARES FAVORABLY WITH WELL-KNOWN ELLIPTICAL LAMP 

A65-I0306 

ARGON-XENON FLASH LAMPS IMMERSED IN LIQUID 
NITROGEN FOR LASER PUMPING A65-1I099 

SYNTHETIC RUBY EXAMINED FOR FEASIBILITY OF 
GENERATING MICROWAVE RADIATION BY LASER PUMPING 

A65-12358 

OPTICAL PUMPING METHODS FOR DEVELOPING PULSED 
SOLID STATE LASERS TO OPERATE AT HIGH REPETITION 
RATE A65-12374 

XENON PUMPING LAMP FOR OISSIPATING HIGH POWERS, 


1-42 
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OPTICAL RESONATOR 


DESCRIBING WATER COOLING DEVICE FOR ELECTRODE 
ASSEMBLY A65-12384 

OPERATING CONDITIONS, PROPERTIES AND APPLICATIONS 
OF SEMICONDUCTOR LASER NOTING RESPONSE SPEED OF 
P-N JUNCTION TYPE A65-12386 

SOLID STATE LASERS EVALUATED NOTING APPLICATION IN 
AREAS REQUIRING HIGH POWER AND SHORT PULSES 

A65-12388 

EXCITATION PROCESSES IN GAS LASERS COVERING 
LIFETIME, PUMPING CONSIDERATIONS, ELECTRON 
BOMBARDMENT AND CASCADE LASERS A65-12389 

EXCITATION ENERGY TRANSFER IN CROSS PUMPED 
CHROMIUM NEODYMIUM DOPED YTTRIUM ALUMINUM GARNET 
LASER A65-12484 

PLASMA THETA PINCH FOR OPTICAL PUMPING AND LASER 
OUTPUT AND ENERGY COUPLING EFFICIENCY OF 
DIELECTRICALLY COATED CALCIUM TUNGSTATE /NEODYMIUM 
ION/ A65-13494 

OPTICAL PUMPING EFFECT ON RUBY REFRACTIVE INDEX 
IN ANOMALOUS DISPERSION REGION 

SATR-2 N65-105 18 

OPTICAL RADAR 

DESIGN OF A COHERENT LIGHT DETECTOR FOR USE IN 
OP1ICAL RADAR SYSTEMS A63-12314 

OPTICAL ECHOES FROM THE LUNAR SURFACE ARE STUDIED 
AS AN EXAMPLE OF THE USE OF OPTICAL MASERS IN 
RADAR DEVICES FOR SPACE RESEARCH 

A63-21457 


OPTICAL RANGEFINDER 

TIME INTERVAL COUNTING FOR ONE FOOT RESOLUTION 
LASER RANGE FINDER, NOTING EXTENSION TO TIME 
INTERVAL EXTREMES A65-11334 

RUBY LASER RANGEFINDER DESIGN CONSIDERING EFFECTS 
OF BACKSCATTERING, ATMOSPHERIC MICROTURBULENCE AND 
FLUCTUATIONS IN PHOTOELECTRIC EMISSIONS AND 
MULTIPLIER GAIN A65-12363 

RANGING BY SYSTEMS USING COHERENT OPTICAL OR NEAR 
IR RADIATION COMPARED WITH MICROWAVE RADAR 
TECHNIQUE A65-12369 

PORTABLE LASER RANGEFINDER PERFORMANCE 
CHARACTERISTICS DESCRIBING Q-SWITCH ARRANGEMENT 

A65-12391 

OPTICAL REFLECTIVITY 

TIME DEPENDENCE OF REFLECTIVITY OF SEMICONDUCTORS 
EXCITED BY GIANT PULSE RUBY LASER 

A64-22832 

RUBY LASER MODE SELECTION USING PRISM REFLECTORS 
WITH HIGH REFLECTIVITY FOR NARROW ANGULAR RANGE 

A65-13475 


OPTICAL RESONATOR 

GEOMETRICAL OPTICS OF MULTI REFLECTOR OPTICAL 
RESONATORS - CONDITIONS FOR STABLE OPERATION - 
OPTICAL MASERS AND LASERS 

AFCRL-63-115 N63-16686 

NONSPECTRAL RESONANCE THEORY USED TO INVESTIGATE 
OPTICAL MODE STRUCTURE OF A FABRY-PEROT 
INTERFEROMETER-RESONATOR A64-10604 


DETECTION OF THE OPTICAL ECHOES FROM ATMOSPHERIC 
CONSTITUENTS IN THE UPPER REGIONS BY OPTICAL RADAR 

A63-25277 

LASER DEVELOPMENT OUTLINED AND THE SIGNIFICANCE 
AND EXTENT OF COHERENT OPTICAL EMISSION EXPLAINED 

A63-26033 


RATE EQUATIONS FOR SWITCHING OF REGENERATION IN 
OPTICAL RESONATOR OF RUBY LASER, EXAMINING PULSED 
REFLECTION AND PULSED TRANSMISSION MODES 

A64-1092 1 

GASEOUS LASER RESONATORS FOR UNIPHASE WAVE FRONT 
GENERATION A64-14088 


HIGH PULSE REPETITION FREQUENCIES IN LASER OUTPUT 
FOR OPTICAL RADAR, USING SEQUENTIAL Q-SWITCHING OF 
AN ARRAY OF LASERS, BY A ROTATING FABRY PLATE 

A64-10783 


PULSED HELIUM-NEON GAS LASER PRINCIPLES AND 
APPLICATION TO OPTICAL RADAR AS4-15270 

NOISE-MODULATED OPTICAL RADAR, WITH ATTENTION TO 
CW LASER DEVICE FOR NONAMBIGUOUS DISTANCE 
MEASUREMENT A64-15899 

OPTICAL RADAR EXPERIMENTS USING RUBY LASER 
INDICATE EXISTENCE OF SCATTERING LAYER IN UPPER 
LATITUDE AND CORRELATION WITH METEORIC 
FRAGMENTATION MODEL A64-17912 

UPPER ATMOSPHERE STUDIED WITH OPTICAL RADAR SYSTEM 

BASED ON PULSED NITROGEN GASEOUS LASER 

FS PAPER 3376 A64-19196 

INJECTION LASERS FOR COMMUNICATION AND PRECISION 
RADAR TRACKING A64-28293 

COHERENT LIGHT DETECTION AND RANGING /COLIDAR/ 
SYSTEM WITH ANGULAR BEAMWIDTH OF ONE MINUTE OF ARC 

A64-28294 


INTENSITY AND SHAPE OF REFLECTED RUBY LASER PULSES 
FOR OPTICAL RADAR SYSTEMS 

RTD-TDR-63-4148 N64-21020 


LIDAR /LIGHT DETECTING AND RANGING/ DEVICE FOR 
METEOROLOGICAL OBSERVATIONS USING RUBY LASER 

A65-1 2051 


PHASED LASER ARRAY 
AB- 1272-00 16-1 

FOR 

COHERENT 

optical 

RADAR 

N65-' 

LASER APPLICATIONS 

NAVIGATION 

AL-TDR-64-209 

FOR 

OPTICAL 

DOPPLER 

RADAR 

N65- 


EFFECT OF LENGTH OF RESONATOR COMPOSED OF 
SPHERICAL MIRRORS ON TEMPORAL CHARACTER OF LASER 
OUTPUT A64-18989 

FREQUENCY MODULATION, FREQUENCY STABILIZATION AND 
LONGITUDINAL MODE SUPPRESSION IN LASERS USING 
ELECTRO-OPTIC EFFECT A64-19950 

RUBY LASER EMISSIONS MODULATED BY CHANGING FOCAL 
LENGTH OF MIRROR AND LENS A64-23975 

OSCILLATION MODES IN GAS LASER WITH SPHERICAL 
MIRRORS BASED ON GEOMETRICAL OPTICS 

A64-23988 

AXISYMMETRIC MODE ISOLATION IN HELIUM-NEON LASER 
INTERFEROMETER WITH CONCAVE MIRRORS 

A64-23992 

MODE SELECTION IN LASERS USING FABRY-PEROT ETALON 
TILTED WITH RESPECT TO CAVITY AXIS 

A64-23993 

INTERNAL REFLECTING SURFACE CONFIGURATIONS WITH 
SPHERICAL MIRROR PROPERTIES FOR OPTICAL RESONATORS 

A64-24010 

FRESNEL DRAG EFFECT USED IN RING LASER TO PRODUCE 
FREQUENCY MODE SPLIT FOR MOVING SOLID, LIQUID AND 
GAS MEDIA A64-24213 

GLASS ETALON REFLECTOR USED IN Q-SWITCHED RUBY 
LASER, OBTAINING LOWER THRESHOLD AND NARROWER BEAM 

DIVERGENCE A64-26111 

POWER OUTPUT OF HELIUM-NEON PULSED LASER EMPLOYING 

EXIT MIRROR OF OPTIMUM REFLECTIVITY 

A64-26742 

ROTATABLE THIN PLANE CLEAR GLASS MIRROR WITHIN 
LASER CAVITY PERMITS CONTINUOUSLY VARIABLE 
REFLECTIVITY A64-26744 

SYSTEM OF EQUATIONS APPLICABLE TO MULTIMODE LASER 
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OPTICAL SATELLITE TRACKING PROGRAM 


SUBJECT INDEX 


OSCILLATIONS DERIVED FROM DENSITY MATRIX 
DESCRIPTION OF HOMOGENEOUSLY BRCAOENEO LASER 
TRANSITION A64-27425 

INTERNAL COUPLING TYPE MODULATION OF LASERS 
RESULTING FROM VARIATION OF CAVITY LOSSES 

A64-27428 

EFFECT OF SPONTANEOUS EMISSION UPON LASER 
TRANSIENT RESPONSE MAY NOT BE NEGLECTED AT LOW 
PUMPING RATE EVEN FOR SINGLE LEVEL LASERS 

A64-28603 

SIMPLIFYING THEORY OF OPTICAL RESONATORS TO 
ANALYZE COMPLEX CAVITIES - LASER THEORY 
AD-423698 N64-I2993 

ELECTRO-OPTIC COUPLING ELEMFNT USED TO TRANSLATE 
OUTPUT FREQUENCY OF USER OSCILLATOR 

A65-1022I 


LASER OPTICAL CHARACTERISTICS CALCULATED BY 
EINSTEIN METHOD OF PROBABILITIES, USING ENERGY 
LEVELS AND PROBABLE TRANSITION AS INITIAL DATA 

A64-X6342 

LASER OPTICAL CHARACTERISTICS CALCULATED BY 
EINSTEIN METHOD OF PROBABILITIES, USING ENERGY 
LEVELS AND PROBABLE TRANSITION AS INITIAL DATA 

A64-22 844 

CONTINUOUS WAVE LASERING CHLORINE LINE OBSERVED AT 
9451 ANGSTROMS IN NEON CHLORINE AND HELIUM 
CHLORINE A65-10225 

OPTICS 

OPTICAL FREQUENCY RADAR - LASER RADAR 

EID-12^ N62-I6183 

GROWING OPTICAL CRYSTALS FOR LASER APPLICATIONS 
AFCRL-62- 593 N62-16275 


N- P- P STRUCTURE WITH TWO WIDF-GAP EMITTERS USED 
FOR SEMICONDUCTOR LASERS TO IMPROVE INJECTION 
EFFICIENCY OF CARRIERS INTO INVERTED REGION 

A65-H 116 

RUBY OPTICAL MASER RADIATION OUTPUT, RESONANT 
CAVITY AND OPERATION CONDITIONS 

A65-11933 

SCANNING SPHERICAL MIRRUR INI ERFEROML T LR FOR LASER 
OSCILLATOR SPECTRUM ANALYSIS, DISCUSSING RESONATOR 
HUMES AND MODE MATCHING A65-12177 

LIFE OF GAS LASER COMPONENTS INCLUDING GAS TUBE, 
BREWSTER WINDOWS AND EXTERNAL MIRRORS 

A65-12376 

MULTIMODf. EMISSION AND DISCRETE MODE SELECTION 
IN TOROIDAL RING AND CUBE LASERS 

A65-13705 

LASLR MODES AND OPTICAL RESONATOR ANALYTICAL 
STUDIES, GALLIUM D I DDF LASER AND FABRY- PEROT 
MODE SELECTOR L TALON STUDY - LASER STUDIES 
AR- 1 2 72-00? I N65-11823 


SPECTROSCOPIC STUDIES WITH THE RUBY LASER 

N62-I7893 

EXCITED STATE-LATTICE INTERACTION OF F-CENTER - 
OPTICAL EXCITATION STUDY 

RR-TR-63- 1 N63-14645 

NONLINEAR OPTICS OF LIGHT AS INTENSE AND 
MONOCHROMATIC AS WAVES AT RADIO FREQUENCIES, 
SHOWING IDENTICAL PROPERTIES AS RADIO WAVES 

A64-25470 

LASER RANGING SYSTEM - SIGHTING TELESCOPE, 
TRANSMITTER, RECEIVER OPTICS N64-I2564 

FREQUENCY MODULATION OF GAS LASER BY AXIAL 
MAGNETIC FIELD AND NONLINEAR OPTICAL EFFECTS 
SSD-T DR -63-351 N64-16086 

SIGNAL DETECTION, LASER BEAM PROPAGATION, AND 
SCATTERING STUDIES IN OPTICAL SPACE COMMUNICATION 
NAS A- CR -53466 N64-18133 

LASER - ANALYSIS OF GENERAL I ZED OPTICAL ARRAYS 
RTD-TOR-63-41 38 N64-21982 


OPTICAL SATELLITE TRACKING PROGRAM 

S- 66 SATELLITE OPTICAL TRACKING EXPERIMENT USING 
USER BEACON 

NASA-TM-X-52075 N64-10108 

OPTICAL SIGNAL 

SATELLITE CONFIGURATIONS FOR REFLECTION OF OPTICAL 
SIGNALS FROM HIGH POWER LASERS 

AFCRL-64-475 N64-29909 

HELIUM-NEON GAS AND GALLIUM ARSENIDE PULSED LASERS 
USF I) AS SOURCES OF OPTICAL COMMUNICATION LINKS 

A65-1 2361 


OPTICAL SPECTRUM 

ATMOSPHERIC PROPAGATION OF 0. 63-MICRON RADIATION 
SPECTRUM FROM VERTICALLY POLARIZED HELIUM-NEON 
MASER AND REFLECTING TELESCOPE A64-10568 

OUTPUT RADIATION OF HFL IUM-Nfc ON GAS LASER 
DESCRIBING CONVERSION OF LIGHT SOURCES ANO PHASE 
VARIATION A64-16317 

OPTICAL TRACKING 

S-66 OPTICAL TRACKING FXPER1MFNT CONSISTING OF 
SAIUlin (UIRNl REFLECTOR W1IH PULSED RUBY LASER 
TU Ml A SURE TIME OF FLIGHT f OR ACCURATE RANGF 

A64-23997 

LUNAR OPTICAL RANGING E XPERI Ml NT USING LASERS 
AFCRL-63-908 N64-21669 

OPTICAL TRANSITION 

FXPRF SSION OF MASER POWER IN TERMS OF THE 
PROBABILITIES OF THF OPTICAL TRANSITIONS OF A 
SYSTEM OF PARTICLES WITH THRU INFRGY LIVLLS 

A6 3-19689 


LASER OPTICS METHOD FOR LUNAR OBSERVATION 

FT D-TT- 64-336/1 N64-26933 

GAS LASER LIGHT SOURCE FOR DEMONSTRATION IN OPTICS 

N64-30135 


EFFECT OF ATMOSPHERIC TURBULENCE ON LASER 
COMMUNICATIONS SYSTEM, OPTICAL WAVE FRONT 
DISTORTION, ANGULAR SCINTILLATION, AND PHASE AND 
AMPLITUDE CORRELATION FUNCTIONS 

SID-64-1894-2 N64-32756 

ORGANIC COMPOUND 

EMISSION FROM ORGANIC COMPOUNDS - LASFR 
APPLICATION 

A I O-P-6 3- 8 5 N63-17397 

ORGANIC DYE MATERIALS FOR USE WITH PASSIVE RUBY 
LASER Q-SWITCHING ELEMENTS 

TO-B-64-54 N64-30685 


AROMATIC ORGANIC LASER DEVELOPMENT 

AD-429409 N64-31121 


ORGANIC LIQUID 

STIMULATED RAMAN 
WHICH ARE PLACED 
AND EXCITED BY A 


SCATTERING IN ORGANIC LIQUIDS 
IN A FABRY-PEROT OPTICAL CAVITY 
GIANT RUBY LASER PULSE 

A6 3-21174 


RUBY LASER STIMULATION OF RAMAN EMISSION FROM 
ORGANIC LIQUIDS A63-24809 

EUROPIUM CHELATE SOLUTION CONSIDERED AS POSSIBLE 
LIQUID LASER, BASED ON SPECTRUM ANALYSIS 

A64-23435 


ISOTOPE SHIFT AND SATURATION BEHAVIOR OF 1.5 MU 
OPTICAL TRANSITION OF NEON MASERS 

N6 3 - 1 5 4 53 


LASER EXCITED RAMAN SPECTRA IN CARBON 
TETRACHLORIDE, CARBON DISULFIDE AND BENZENE 
OBTAINED BY PHOTOELECTRIC RECORDING 

A64-2 3792 
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PARAMETRIC AMPLIFIER 


laser action in organic liquids due to stimulated 

RAMAN SCATTERING A64-24023 

PULSE PRODUCED BY RUBY LASER USING CRYPTOCYANINE 
IN METHANOL AS NONDESTRUCTIVE PASSIVE Q-SWITCH 

A64-24205 


ORGANIC MATERIAL 

GIANT LASER PULSES GENERATED, USING ORGANIC 
COLORANT SOLUTION AS OPTICAL SWITCH 

A64-27933 


ORGANOMETALLIC COMPOUND 

ORGANOMETALLIC RARE-EARTH COMPOUNDS AS POSSIBLE 
LASER MATERIALS A63-10897 

OSCILLATION 

LASERS - APPLICATIONS - RANGE FINDERS, POWER 
TRANSMISSION, COMMUNICATIONS, MICROWELDING 

N62-17507 

EMISSION MODE PATTERNS OF RUBY LASERS 

N62-I7905 

MULTIMODE OSCILLATIONS IN SOLID STATE MASERS 
AFCRL-63-917 N64-18023 

OSCILLATION FREQUENCY 

RUBY LASER EMISSIONS MODULATED BY CHANGING FOCAL 
LENGTH OF MIRROR AND LENS A64-23975 

FRESNEL DRAG EFFECT USED IN RING LASER TO PRODUCE 
FREQUENCY MODE SPLIT FOR MOVING SOLID, LIQUID AND 
GAS MEDIA A64-24213 


JUNCTION LASERS 

AFCRL-63-120/B/ N63-189I1 

SPECTRAL CHARACTERISTICS, TEMPERATURE DEPENDENCE 
AND CONTINUOUS WAVE OPERATION OF STIMULATED 
EMISSION IN GALLIUM ARSENIDE P-N JUNCTION LASER 

A64-24057 

SPECTRAL LINE WIDTH DIMINISHING AT APPROACH OF 
SELF-EXCITATION THRESHOLD OF SEMICONDUCTOR LASER 
□N P-N JUNCTIONS IN GALLIUM ARSENIDE 

A64-24061 

P-N JUNCTION INJECTION LASERS, REVIEWING 
LITERATURE ON THEORETICAL AND EXPERIMENTAL ASPECTS 

A64-24723 

INJECTION LASER CHARACTERISTICS CONSIDERING LASER 
ACTION IN P-N JUNCTION OF GALLIUM ARSENIDE 

A64-26246 

OPERATING CONDITIONS, PROPERTIES AND APPLICATIONS 
OF SEMICONDUCTOR LASER NOTING RESPONSE SPEED OF 
P-N JUNCTION TYPE A65-I2386 

PARABOLIC REFLECTOR 

OPTICAL CONDENSER TO CONCENTRATE SUNLIGHT FROM A 
PARABOLIC COLLECTOR INTO A LASER ROD 

A63-21171 


PARALLEL PLATE 

HIGH INTENSITY INTERFERENCE PATTERNS FOR LATERAL 
SHEARING INTERFEROMETER WITH SINGLE PLANE PARALLEL 
PLATE AND GASEOUS LASER SOURCE A64-16301 


RANGE EXTENSION OF ELECTROMAGNETIC SPECTRUM BY 
CONTINUOUS OSCILLATION FREQUENCY OF OPTICALLY 
PUMPED MASER 

CU- 6- 64- SC- 9 07 8 9 N64-30590 

TIME AND FREQUENCY STANDARD CONSTRUCTION BASED ON 
CESIUM AND AMMONIUM MASERS, ANALYZING OSCILLATION 
FREQUENCY AND METHODS OF ITS SPECTRAL LINE 
ADJUSTMENT A65-10463 

REGIONS OF STABILITY AND INSTABILITY OF 
SINUSOIDAL OSCILLATIONS DETERMINED FOR MASER 

A65-10902 

FREQUENCY MODULATION OSCILLATION OF HELIUM NEON 
LASER MODES DUE TO INTRACAVITY PHASE PERTURBATIONS 

A65-12485 

OSCILLATOR 

PARAMAGNETIC MASER OSCILLATOR ANALYSIS 
AF0SR-2340 N62-13148 


PARAMAGNETIC AMPLIFIER 

EFFICIENCY OF VARIOUS PUMPING MODES IN A 
TRAVELLING-WAVE QUANTUM-MECHANICAL PARAMAGNETIC 
RUBY AMPLIFIER A63-L1301 

TRENDS IN MASER AMPLIFIERS DESCRIBING TYPES AND 
DEVELOPMENT TECHNIQUES A65-I387I 

PARAMAGNETIC RESONANCE 

REVIEW OF PARAMAGNETIC RESONANCE IN CRYSTALS AND 
SURVEY OF CRYSTALS FOR USE IN THREE-LEVEL MASERS 
IER SER. 60, ISSUE 439 N63-I2746 

PARAMAGNETIC RESONANCE OF IMPURITIES IN NATURAL 

CRYSTALS OF CALCITE AND BARITE MASERS 

IER SER. 60, ISSUE 452 N63-20413 

OPTIMUM NOISE PERFORMANCE OF A REFLECTION CAVITY 
MASER DEPENDS ON CRYSTAL PARAMAGNETIC ENERGY 
CONCENTRATION AND DEGREE OF POPULATION INVERSION 

A64-15240 


REVIEW OF PARAMAGNETIC RESONANCE IN CRYSTALS AND 
SURVEY OF CRYSTALS FOR USE IN THREE-LEVEL MASERS 
IER SER. 60, ISSUE 439 N63-12746 

ANALYSIS OF POWER OUTPUT VERSUS FREQUENCY OF 
DOPPLER LINE SHAPE - OPTICALLY PUMPED AND GASEOUS 
LASERS AND EFFICIENCY OF RUBY OSCILLATORS 
TRG-134-QRT-3 N63-14545 

OPERATION OF LASER OSCILLATOR CONSISTING OF HIGH-Q 

MULTIMODE CAVITY IN WHICH CLASSICAL 
ELECTROMAGNETIC FIELD ACTS ON MATERIAL WITH ATOMS 
DESCRIBED BY QUANTUM MECHANICS A64-I9876 


LASER ACTION IN CALCIUM FLUORIDE-URANIUM SYSTEM 

A64-23427 

BOOK ON MICROWAVE SOLID STATE MASERS INCLUDING 
PARAMAGNETIC RESONANCE AND TRAVELING WAVE MASERS 

A64-27091 

SOLID STATE MASERS AND PARAMAGNETIC RESONANCE IN 
EXTREMELY HIGH FREQUENCY RANGE 

ITR-4 N64-28645 

PARAMETRIC AMPLIFIER 

APPLICATIONS OF MASERS AND PARAMETRIC RADIOMETERS 
IN RADIO ANO RADAR ASTRONOMY A63-12294 


RADIOELEC TRONIC APPLICATIONS 
INCLUDING PHASE LOCKING WITH 
BAND OSCILLATOR 


OF AMMONIA MASER 
KLYSTRON TO OBTAIN X- 
A64-23405 


OXIDE 

ELECTRON & ION EMISSION FROM LASER-HEATED OXIDE 
CATHODES N64-I3798 


OXYGEN 

GASEOUS LASER USING NECN-HELI UM OR OXYGEN TO 
PRODUCE OPTICAL RADIATION 

NASA-CR-55276 N64-13929 


TRAVELING-WAVE ANO BAC K WARD-WAVE VARIABLE 
PARAMETER AMPLIFIERS FOR USE AS A TUNABLE 
OSCILLATOR AT OPTICAL FREQUENCIES 

A63-12303 

RADAR OBSERVATIONS OF VENUS BY THE SOVIET UNION IN 
1962, WITH PROBES EMPLOYING A PARAMETRIC RUBY 
MASER AMPLIFIER A63-23922 

PARAMETRIC AMPLIFIER AND MASER USED TO PROVIDE 
LOW-NOISE RECEIVERS IN A SPACE COMMUNICATION 
SYSTEM A64-1I241 


P 

P-N JUNCTION 

SEMICONDUCTOR DEVICE CONCEPTS - PREPARATION AND 
PROPERTIES OF GALLIUM ARSENIDE PHOSPHIDE P-N 


RUBY LASER LIGHT DOWN CONVERSION AND AMPLIFICATION 
INTO MICROWAVES BY A PARAMETRIC AMPLIFIER 

A64-15046 


PARTIAL PRESSURE 


SUBJECT INDEX 


NEGATIVE CONDUCTANCE AMPLIFIERS* USING MASERS, 
TUNNEL DIODES AND PARAMETRIC DEVICES, DESCRIBED AT 
CENTER FREQUENCY AS LINEAR NEGATIVE-CONDUCTANCE 
ONE-PORT A64-16729 

LASER SIGNALS DEMODULATED AND PARAMETRICALLY 
AMPLIFIED FROM SEMICONDUCTOR /POINT CONTACT/ DIODE 

A64-28297 

PARTIAL PRESSURE 

HELIUM AND NEON PARTIAL PRESSURES AND GAS MIXTURE 
TOTAL PRESSURE FOR MAXIMUM LASER OUTPUT POWER 

A65-12748 

PARTICLE EMISSION 

INVESTIGATION OF PARTICLE EMISSION FROM LASER-BEAM 
HEATED SURFACES 

RADC-TDR- 63-465, VOL. 2 N64-13796 

PARTICLE EMISSION FROM TUNGSTEN CATHODE SURFACE 
HEATEO BY PULSED LASER BEAM N64-13797 


GENERATED BY PHOTONS A64-212I4 

QUANTUM FLUCTUATIONS IN SINGLE MODE CAVITY COUPLED 
TO LOSS OSCILLATORS IN THERMAL EQUILIBRIUM 

A64-23370 

PHONONS GENERATED BY STIMULATED RAMAN PROCESS MOST 
LIKELY CAUSE OF LASER INDUCED DAMAGE TO 
TRANSPARENT DIELECTRIC MATERIALS 

A64-27389 

PHOSPHORUS COMPOUND 

RATE EQUATIONS DERIVED FOR SIX-LEVEL MASER USING 
CROSS RELAXATIONS BETWEEN SPIN LEVELS IN 
PHOSPHORUS-BORON DOPED SILICON 

AFCRL-64-243 N64-28577 

PHOTOCHEMICAL REACTION 

DIATOMIC GAS OPTICAL MASER WITH EXCITED ATOMS 
PRODUCED THROUGH PHOTOCHEMICAL DECOMPOSITION 
AROD-3323-3 N63-23167 


PENDULUM 

DETERMINATION OF ENERGY OF PULSED LASER BEAM BY 
TRANSFER OF PHOTON MOMENTUM TO BALLISTIC PENDULUM 
NOL TR-63-82 N64-3L247 

PERTURBATION 

INFRARED INTERFEROMETRY AND OPTICAL MASERS - VOL I 

AFCRL-63-288, VOL. I N63-14359 

PERTURBATION THEORY 

CROSS RELAXATION IN NON-ZEEMAN SPIN SYSTEMS AND 
UTILIZATION IN PARAMAGNETIC MICROWAVE MASERS 
AF-IOI N63-14339 

MULT I PHONON RADIATION PROCESSES APPLYING 
PERTURBATION THFORY TO INTERACTION OF ATOMIC 
ELECTRON WITH INTENSE LINEARLY POLARIZED LASER 

BEAM A64-2I058 

INTERNAL COUPLING TYPE MODULATION OF LASERS 
RESULTING FROM VARIATION OF CAVITY LOSSES 

A64-27428 


PHOTOCONDUCTIVE CELL 

DEVELOPMENTS IN DIGITAL DATA PROCESSING RESULTING 
FROM INVENTION OF LASER AND OF FIBER OPTICS, AND 
USE OF ELECTROLUM I NESC ENT-PHOTOCONDUCT I VE CELLS 

A63-1L4I5 

PHOTOCONDUCTIVITY 

MICROWAVE BEAT FREQUENCY FROM TWO AXIAL MODE LASER 
FREQUENCIES PRODUCED USING PHOTOCONDUCTIVE 
EFFECT IN BULK SEMICONDUCTOR 

ML- 1 194 N65-I2774 

PHOTOCONDUCTOR 

ADJACENT MODES OF CONTINUOUS WAVE HELIUM-NEON 
LASER MIXED IN SEMI - I NSULAT ING GALLIUM ARSENIDE TO 
EXAMINE PROPERTIES OF MIXING MATERIAL 

A65-I 2378 

PHOTODETECTOR 

CRITERIA FOR COMPARING DESIGNS OF PHOTODETECTORS 
FOR LASER COMMUNICATIONS AND RADAR SYSTEMS 

A64-2I992 


PHASE CHANGE 

TWO-LEVEL LASER RADIATION BEATS ATTRIBUTED TO 
FLUCTUATIONS OF PHASE DIFFERENCE BETWEEN MATERIAL 
AND FIELD POLARIZATIONS A65-13008 


PHOTODIODE 

AXIAL MODE SPLITTING TO DETERMINE RUBY LASER 
OUTPUT USING A PHOTODIODE TO DETERMINE PHOTOBEATS 
BETWEEN THE AXIAL MODES A64-10422 


PHASE MODULATION 

DESIGN OF COHERENT LIGHT TRAVELING-WAVE PHASE 
MODULATOR A63-12309 


LASER SIGNALS DEMODULATED AND PARAMETRICALLY 
AMPLIFIED FROM SEMICONDUCTOR /POINT CONTACT/ DIODE 

A64-28297 


DEMODULATION OF PHASE MODULATED LASER BEAM, USING 
AUTOCORRELATOR AND SQUARE LAW DETECTOR 

A64-26110 

NFON-H YDROGEN LASER AND PHASE RELATIONSHIP BETWEEN 

OPTICAL PUMP AND PULSED LASER OUTPUT 

AD-603405 N64-30907 

PHASE SHIFT 

YOUNGS DOUBLE SOURCE EXPERIMENT USED TO 
DEMONSTRATE PHASE REVERSAL FOR THREE MODE PATTERNS 
OF GAS LASER SOURCE A64-26322 

VISIBLE AND NEAR IR PHASE SHIFTS IN PLASMA 
MEASURED BY LASER ILLUMINATED MICHELSON 
INTERFEROMETER A65-12179 

PHASED ARRAY 

TECHNIQUES FOR LASER BEAM STEERING AND FORMING 
COHERENT LASER PHASED ARRAY SYSTEM- 

A64-26747 

PHASED LASER ARRAY FOR COHERENT OPTICAL RADAR 
AB-1272-0016-1 N65-11886 

PHONON 

EXCITED STATE-LATTICE INTERACTION OF F-CENTER - 
OPTICAL EXCITATION STUDY 

RR-TR.-6 3- I N63-I4645 

ABSORPTION COEFFICIENT OF ACOUSTIC WAVE, 

REGARDING AMPLIFICATION QUANTALLY AS STIMULATED 
EMISSION OF PHONONS A64-20605 

MULTIPLE QUANTUM MASER EFFEC1 IN WHICH PHONONS ARE 


PHOTODISSOCIATION 

ORGANOMETALLIC RARE-EARTH COMPOUNDS AS POSSIBLE 
LASER MATERIALS A63-10897 

PHOTODISSOCIATION OF MOLECULES FOR EXCITATION OF 
OPTICAL MASER 

AFOSR-225 I N63-15413 

CW GAS LASER PUMPING BY MOLECULAR PHOTO- 
DISSOCIATION TO ACHIEVE HIGHER GAIN, POWER/VOLUME 
RATIO AND EFFICIENCY A64-23409 

PHOTOELASTIC STRESS MEASUREMENT 

LASER USED FOR INTERFEROMETRIC DETERMINATION OF 
INTERNAL STRESSES VARIABLE AS FUNCTION OF TIME 

A65-I0680 

PHOTOELECTRIC APPARATUS 

MAGNITUDES AND FREQUENCIES OF FLUCTUATIONS 
IN LASER EMISSION A63-11092 

UTILIZATION OF PHOTOELECTRIC MIXING TECHNIQUES TO 
INVESTIGATE RUBY LASER OUTPUT INCLUDING 
OSCILLATION FREQUENCIES A63-21164 

LASER EXCITED RAMAN SPECTRA IN CARBON 
TETRACHLORIDE, CARBON DISULFIDE AND BENZENE 
OBTAINED BY PHOTOELECTRIC RECORDING 

A64-23792 

MILLIMETRIC PHOTOELECTRIC LASER MIXER SHOWING 
TRANSVERSE CURRENT WAVE WITH WIDE RANGE DF PHASE 
VELOCITIES A64-24045 


1-46 



SUBJECT INDEX 


PLASMA DENSITY 


PHOTOELECTRIC CELL 

LASER BEAM ENERGY MEASUREMENT ERROR DUE TO 
PHOTOCELL NONLINEARITY AND BEAM SPREADING 

A64-16303 


PHOTOELECTRIC EMISSION 

DOUBLE-PHOTON INDUCED PHOTOELECTRIC EMISSION FROM 
ZINC SINGLE CRYSTALS ACTIVATED BY LASER BEAM 

N64-13799 


PHOTOELECTRIC PHOTOMETRY 

DERIVATION OF FORMULAS GOVERNING FLUCTUATIONS OF 
COUNTS BY PHOTOELECTRIC DETECTOR IN OPTICAL FIELD 

A64-25886 


PHOTOELECTRICITY 

ABSOLUTE LIGHT INTENSITIES OF SPECTRAL LINES BY 
PHOTOELECTRIC METHODS - OPTICAL MASER APPLICATIONS 
AROD-3323-2 N63-19405 

PHOTOEMISSION 

REVERSE PHOTOELECTRIC EFFECT AND POSITIVE ION 
EMISSION DUE TO NEODYMIUM-IN-GLASS LASER RADIATION 

A64-13371 


PHOTOGRAPHIC APPARATUS 

LASER OUTPUT AS COHERENT LIGHT SOURCE IN CONTACT 

PRINTING A64-27492 

PHOTOGRAPHIC RECORDING 

HEATING EFFECTS OF FOCUSED LASER BEAM ON STEEL, 
BRASS AND ALUMINUM RECORDED BY HIGH SPEED 
PHOTOGRAPHS A64-10764 

ULTRAHIGH SPEED PHOTOGRAPHIC TECHNIQUE, USING 
LASER LIGHT SOURCE AND IMAGE TUBE CAMERA TO RECORD 

DATA A64-13637 

PHOTOGRAPHY 

LASER AS A LIGHT SOURCE FOR PHOTOGRAPHIC LIGHT 
SCATTERING FROM POLYMER FILMS 

ONR-TR-46 N63-H555 

SOLID STATE PHYSICS R£D - SEMICONDUCTORS, 
MAGNETOELASTICITY, ACOUSTICS OF SILICON OXIDE, 
LASERS FOR HIGH SPEED PHOTOGRAPHY, AND ALLOYS 
NOLTR— 62-125 N63-15802 

TRANSVERSE MODES OF RUBY LASERS USING BEAT 

FREQUENCY DETECTION AND FAST PHOTOGRAPHY 

AFCRL— 64-434 N64-27473 

STAR FIELD PHOTOGRAPHY AND LASER RANGING 
TECHNIQUES FOR OBTAINING CARTOGRAPHIC AND GEODETIC 
DATA FROM MANNED ORBITAL SATELLITE 

SSD-TDR-64- 145 N65-10294 

PHOTOIONIZATION 

ELECTRICAL BREAKDOWN OF GASES BY INTENSE 
ELECTROMAGNETIC RADIATION OF FOCUSED LASER BEAMS 

A64-22036 


PHOTOLYSIS 

LASER EMISSION DUE TO ATOMIC IODINE ENERGY 
TRANSITIONS IN FLASH PHOTOLYSIS OF GASEOUS 
IOOOME THANE AND TR I FLUORO-I ODOMETHANE 

A65-13323 


PHOTOMAGNETOELECTRIC DETECTOR 

SOLID STATE PHOTOMAGNETOELECTRIC DETECTOR FOR 
LASER SIGNALS N62-17114 

INDIUM ANTIMONIOE PHOTOELECTROMAGNET I C DETECTOR AS 
FAST DEMODULATOR FOR OPTICAL MASER STUDIES 

A64-18266 


PHOTOMULTIPLIER 

OPTICAL SPACE COMMUNICATION SYSTEM - PERFORMANCE 
OF PHOTOMULTIPLIERS AND LASER PROPAGATION 
NASA-CR-53467 N64-18132 

PHOTON 

EXCITED STATE-LATTICE INTERACTION OF F-CENTER - 
OPTICAL EXCITATION STUDY 

RR-TR-63- 1 N63-14645 

MULTIPLE QUANTUM MASER EFFECT IN WHICH PHONONS ARE 

GENERATED BY PHOTONS A64-21214 


PHOTON ABSORPTION 

MULTIPHOTONIC PROCESSES FOR AIR BREAKDOWN UNDER 
ACTION OF RUBY LASER BEAM A65-10665 

FHOTON BEAM 

LIGHT RADIATION FIELD DESCRIBED QUANTUM 
MECHANICALLY BY DENSITY MATRIX AND CLASSICALLY BY 
FLUCTUATING WAVE AMPLITUDE A64-23373 

MECHANICAL EFFECTS OF PHOTOMACHINING WITH GENERATOR 
USING LASER BEAM A64-23998 

MINIMUM SPOT SIZE FOR FOCUSED LASER BEAM DERIVED 
WITH AID OF HEISENBERG UNCERTAINTY PRINCIPLE 

A65-1371I 


PHOTON DENSITY 

NONLINEAR DIFFERENTIAL EQUATIONS FOR POPULATION 
INVERSION AND PHOTON DENSITY IN GIANT PULSE LASERS 

A64-24007 


PHOTON-ELECTRON INTERACTION 

LIGHT SCATTERING BY LIGHT, USING LASER RADIATION 
AND OUTPUT OF HIGH ENERGY ELECTRON ACCELERATOR 

A64-17368 


PHOTONIC PROPULSION 

PROPULSION SYSTEM CONCEPT, USING STIMULATED 
EMISSION OF RADIATION TO PRODUCE PHOTON BEAM FOR 
THRUST A64-19483 

PHOTOTUBE 

AXIAL MODE BEATING IN Q-SWITCHED RUBY LASERS 
OBSERVED IN SPECIALLY DESIGNED PHOTOTUBE ASSEMBLY 

A64-18984 

WIDEBAND MICROWAVE PHOTOTUBE FOR LASER 
COMMUNICATIONS SYSTEMS N64-12568 

PHYSICAL PROPERTY 

PHYSICAL PROPERTIES, FLUORESCENCE, AND THEORETICAL 

ENERGY DISTRIBUTION OF GLASS FOR LASER 

AD-443680 N64-30591 

PHYSICS /GEN / 

PHYSICS, SOLID STATE DEVICES, MASERS, RADIO- 
ASTRONOMY, AND CRYOGENIC APPLICATIONS OF 
MICROWAVE TECHNIQUES N63-13094 

PHYSIOLOGICAL INDEX 

SAFETY THRESHOLDS CALCULATED FOR AMOUNT OF LASER 
RADIATION HUMAN EYE CAN ABSORB A65-12397 

PIEZOELECTRIC CRYSTAL 

ROTATION OF THE INDEX ELLIPSOID OF CRYSTALLINE 
QUARTZ BY EXCITATION OF ITS RESONANT PIEZOELECTRIC 
MODES IS SUFFICIENT TO ACHIEVE MODULATION OF A 
LIGHT BEAM A63-20451 

SECOND HARMONIC GENERATION WITH NEODYMIUM LASERS, 
INCLUDING INVESTIGATION OF BEAM MIXING IN 
PIEZOELECTRIC CRYSTALS A64-24038 

planet 

NAVY PROGRAM IN RADIO ASTRONOMY - PLANETARY 
RADIATION, RADIO STARS, MASER DEVELOPMENT, RADIO 
RECEIVER TECHNOLOGY N63-14737 

PLASMA 

PULSED RUBY LASER FOR PLASMA I NTERFEROMFTRY 
LAMS-2734 N62-15636 

PLASMA ACCELERATION 

BETATRON, CONVERTER CAMERA, LASER INTERFEROMETER, 
AND SHOCK TUBE FACILITY FOR PLASMA PARTICLE 
ACCELERATION STUDY 

AFCRL-64-412 N64-21709 

PLASMA DENSITY 

LASER OUTPUT USED AS SOURCE FOR INTERFEROMETERS IN 
PLASMA REFRACTIVE INDEX MEASUREMENT 

A64-13373 

PULSED RUBY LASER SYSTEM FOR DETERMINATION OF 

PLASMA ELECTRON DENSITY AND TEMPERATURE 

UCRL-77 12 N64-21012 

PLASMA ELECTRON DENSITY MEASUREMENT BY 
INTERFEROMETRIC METHOD, USING GAS LASER SOURCE 
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SUBJECT INDEX 


A65-12621 

PLASMA DISPERSION 

SCATTERING OF PULSED LASER LIGHT FROM PLASMAS 
NASA-CR-56889 N64-27290 

PLASMA GENERATION 

PLASMA GENERATION WITH HIGH ENERGY, SHORT LASER 
PULSES 

MATT-222 N64-16665 

CARBON PLASMA GENERATED BY Q-SWITCHED NEODYMIUM 
GLASS LASER INVESTIGATED FOR ELECTRON TEMPERATURE 
ATTAINED A65-11794 

PLASMA HEATING 

HIGH TEMPERATURE HYDROGEN PLASMA PRODUCED BY 
FOCUSED LASER BEAM, EXAMINING RESTRICTIONS ON 
TEMPERATURE, ION DENSITY, LASER ENERGY, PLASMA 
DIMENSIONS AND MAGNETIC FIELD A65-12381 

PLASMA INSTABILITY 

POWER OUTPUT OF HELIUM-NEON PULSED LASER EMPLOYING 
EXIT MIRROR OF OPTIMUM REFLECTIVITY 

A64-26742 

PLASMA PHYSICS 

LASER INTERFEROMETER WITH SPHERICAL MIRRORS FOR 
PLASMA DIAGNOSTICS A64-19939 

ACOUSTIC WAVE AMPLIFICATION, OPTICAL MASERS, 
FERRITE NONLINEAR PROPAGATION, AND INTERACTIONS OF 
ELECTRON BEAM AND PLASMA 

ML- 1 122 N64-20399 

VISIBLE AND NEAR IR PHASE SHIFTS IN PLASMA 
MEASURED BY LASER ILLUMINATED MICHELSON 
INTERFEROMETER A65-12179 

PLASMA PINCH 

RUBY LASER EXCITATION, USING A HIGH CURRENT THETA 
PINCH IN ARGON A6 4_ 11937 

SPATIAL ELECTRON DENSITY MEASUREMENTS IN FAST 
THETA-PINCH PLASMA BY LASER EXCITATION OF COUPLED 
INFRARED RESONATORS A64-22835 

PLASMA PROBE 

RETARDING POTENTIAL CHARACTERISTICS OF PROBES IN 
HIGH FREQUENCY PLASMA LASERS, USING TRIPLE PROBE 
METHOD A64-14050 

PLASMA RADIATION 

USE OF LASER LIGHT TO STUDY THE LIGHT SCATTERING 
OF A NONEQUILIBRIUM HELIUM PLASMA 

A63-25II5 

PLASMA SHEATH 

PLASMA DIAGNOSTICS USING RAMAN SCATTERING OF LASER 
BEAM FROM PLASMAS 

RADC-TDR-64-5 N64-18566 

PLASMA SPECTRUM 

INCOHERENT AND COOPERATIVE SCATTERING OF RUBY 
LASER LIGHT BY HYDROGEN ARC PLASMA 

A64-26510 

TIME RESOLVED SPECTROSCOPIC OBSERVATIONS OF 
RADIATION EMISSIONS FROM MICROPLASMA DUE TO TARGET 
SURFACE IONIZATION BY RUBY LASER BEAM 

A65-10484 

PLASMA TEMPERATURE 

GAS LASERS FOR DETERMINING ELECTRON CONCENTRATIONS 

AND TEMPERATURES IN PLASMAS A65-12289 

PLASMA WAVE 

ELECTRON BEAM DEVICES, MILLIMETER WAVE MASERS, £ 
PLASMA WAVE GENERATION 

MDL-Q9 N65-10248 

PLASTIC FILM 

LASER AS A LIGHT SOURCE FOR PHOTOGRAPHIC LIGHT 
SCATTERING FROM POLYMER FILMS 

ONR-TR-46 N63-1 1555 

PLATE 

FABRICATION OF SAPPHIRE QUARTER-WAVE PLATES FOR 
USE WITH RUBY IN NOVEL LONGITUDINAL MODE 


SELECTOR - LASER DEVICE 

AD-600267 N64-20905 

POCKEL EFFECT 

PHYSICAL PHENOMENA WHICH AFFECT LIGHT MODULATION 
AND ITS APPLICATION TO TELECOMMUNICATIONS 

A64-27704 

TELEVISION SIGNAL MODULATES OUTPUT OF HELIUM-NEON 
LASER A64-28565 

POLAR I SCOPE 

SENARMONT POLARISCOPE CONSISTING OF AN OPTICALLY 
ACTIVE WEDGE AND A POLARIZER TO ANALYZE OPTICAL 
MASER LIGHT A63-2I166 

POLARIZATION 

ZEEMAN EFFECTS IN HELIUM-NEON PLANAR LASERS 

A63-10741 

ZEEMAN EFFECT AND RUBY LASER POLARIZATION 
NASA-CR-58358 N64-28754 

POLARIZATION CHARACTERISTICS 

POLARIZATION FLUCTUATIONS AND FREQUENCY STABILITY 
OF A HELIUM-NEON LASER A64-11784 

SMALL MAGNETIC FIELD EFFECT ON DEGENERATE LEVELS 
OF GAS LASER TRANSITION, NOTING INTENSITY AND 
POLARIZATION CHANGES A65-11709 

POLARIZED LIGHT 

VERDET CONSTANT OF ACTIVE MEDIUM RELATED TO 
FREQUENCY OF INTENSITY MODULATION OF GAS LASER 
OUTPUT IN HOMOGENEOUS AXIAL MAGNETIC FIELD 

A64-18343 

MULTIPHONON RADIATION PROCESSES APPLYING 
PERTURBATION THEORY TO INTERACTION OF ATOMIC 
ELECTRON WITH INTENSE LINEARLY POLARIZED LASER 
BEAM A64-21058 

AMPLITUDE MODULATION OF RUBY LASER BEAM BY 
CHANGING LINEAR POLARIZATION WITH CONTROLLABLE 
MAGNETIC FIELD A64-26109 

RECORDING POLARIZATION OF LIGHT OUTPUT FROM RUBY 
LASER A65-I0304 

AXIAL MODE COMPETITION AND FREQUENCY SPLITTING 
DUE TO BIREFRINGENCE IN DUAL POLARIZATION HELIUM 
NEON LASER A65-12481 

POLARIZED RADIATION 

TIME-RESOLVING INFRARED MASER RADIATION 
POLARIZATION ANALYZER FOR MEASURING FARADAY 
EFFECTS IN PLASMAS A65-II089 

LASER BEAM STEERING BY POLARIZATION CONTROL, USING 

CONICAL REFRACTION PHENOMENA A65-I2181 

POLYMER 

LASER AS A LIGHT SOURCE FOR PHOTOGRAPHIC LIGHT 
SCATTERING FROM POLYMER FILMS 

ONR-TR-46 N63-11555 

POPULATION INVERSION 

POPULATION INVERSIONS BY GAS-DYNAMIC METHODS AND 
FEASIBILITY OF LASER ACTIVITY FOR ATOMIC 
EXCITATION 

CAL-RH-1670-A-I N63-19641 

QUALITATIVE REPORT ON LASERS - STIMULATED EMISSION 
POPULATION INVERSION N63-20348 

POPULATION INVERSION BETWEEN BOUND AND REPULSIVE 
MOLECULAR ELECTRONIC STATES BY TWO-TEMPERATURE 
EQUILIBRIUM - ULTRAVIOLET LASER APPLICATION 
AVCO-E VERETT RES. REPT.-164 N63-23343 

POPULATION INVERSION IN SEMICONDUCTORS AND A TWO- 
STAGE LASER SCHEME FOR GERMANIUM-LIKE 
SEMICONDUCTORS A64-11996 

HIGH POWER GAS LASER SYSTEM PROPOSED, USING A 
POPULATION INVERSION BETWEEN UPPER BOUND AND LOWER 
REPULSIVE ELECTRONIC STATES BY TWO-TEMPERATURE 
EQUILIBRIUM A64-12512 
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EXCITATION MECHANISMS AND CURRENT DEPENDENCE OF 
POPULATION INVERSION IN HELIUM-NEON LASERS 

A64-X3363 

OPTIMUM NOISE PERFORMANCE OF A REFLECTION CAVITY 
MASER DEPENDS ON CRYSTAL PARAMAGNETIC ENERGY 
CONCENTRATION AND DEGREE OF POPULATION INVERSION 

A64-X5240 

STORED ENERGY LOSS TROM HIGH POWER LASER DUE TO 
STIMULATED EMISSION BY PHOTON AVALANCHE FROM 
POPULATION INVERSION A64-16963 

MULTIMODING WITHIN HOMOGENEOUSLY BROADENED LINES 
IN LASERS EXPLAINED ON BASIS OF SPATIAL AND TIME 
DEPENDENCE OF POPULATION DIFFERENCE 

A64-18410 

NEGATIVE CONDUCTIVITIES IN SEMICONDUCTORS DUE TO 
INVERTED POPULATIONS OF IMPURITY AND BAND STATES 

A64-209X8 

PHOTON POPULATION AND ENERGY LEVEL SCHEME FOR TWO- 
PHOTON LASER USED TO ANALYZE PRODUCTION OF 
SIMULTANEOUS GIANT PULSES A64-21998 

POPULATION INVERSION CONSIDERED IN DEVELOPING 
OPTICAL MASER BY UTILIZING VIBRATION ENERGY OF 
GASES EXCITED BY ACTIVATED NITROGEN 

A64-22563 

STIMULATED RADIATION OF CARBON MONOXIDE AND 
NITROGEN MOLECULAR GASES MEASURED TO STUDY 
EXCITATION MECHANISMS OF POPULATION INVERSION IN 
PULSED GAS LASER A64-22827 

NONSTEADY STATE LASER PROCESSES DESCRIBED FOR 
COHERENT AND INCOHERENT CASES A64-23377 


POPULATION DISTRIBUTION IN THREE AND FOUR LEVEL 
QUANTUM MECHANICAL SYSTEMS A64-23430 

DEPUMPING MECHANISMS LIMITING INVERSION IN RUBY 
LASER, DESCRIBING SPONTANEOUS DECAY, 

SUPERRADIANCE, PRELASERING, INTERNAL MODES AND 
LATERAL DEPUMPING A64-23974 

OPERATION MODES OF THREE-LEVEL MASER, ANALYZING 
RATE EQUATIONS BY SEMI QUANT I TAT I VE METHODS OF 
NONLINEAR MECHANICS A64-23976 

NONLINEAR DIFFERENTIAL EQUATIONS FOR POPULATION 
INVERSION AND PHOTON DENSITY IN GIANT PULSE LASERS 

A64-24007 

INJECTION LASER CHARACTERISTICS CONSIDERING LASER 
ACTION IN P-N JUNCTION OF GALLIUM ARSENIDE 

A64-26246 

HELIUM-NEON LASER OPERATION AS IT RELATES TO 
EXCITATION AND DE-EXCITATION PROCESSES OF CERTAIN 
METASTABLE STATE OF HELIUM A64-26740 

LASER ACTION IN GALLIUM ARSENIDE EXCITED BY BEAM 
OF 50-KEV ELECTRONS AT LIQUID HELIUM TEMPERATURE 

A64-27390 

SYSTEM OF EQUATIONS APPLICABLE TO MULTIMODE LASER 
OSCILLATIONS DERIVED FROM DENSITY MATRIX 
DESCRIPTION OF HOMOGENEOUSLY BROADENED LASER 
TRANSITION A64-27425 

CONTINUOUS REGIME OPTICAL GENERATOR OUTPUT, 
THRESHOLD PUMPING LEVEL, INVERSE POPULATION 
DENSITY AND INDUCED RADIATION ENERGY 

A64-28026 

ELEMENTS OF SOLID STATE LASER AND PRINCIPLES OF 
GENERATION OF COHERENT LIGHT A64-28610 

TECHNIQUES OF OBTAINING POPULATION INVERSIONS IN 
MOLECULAR VIBRATIONAL ENERGY LEVELS TO BE USED TO 
GENERATE COHERENT INFRARED RADIATION 
VARI AN-3I4-IS N64-30X59 

HYPERFINE INVERSION TRANSITIONS OF HEAVY AMMONIA 
INVESTIGATED FOR USE IN MASER A65-I0466 

N- P- P STRUCTURE WITH TWO WIDE-GAP EMITTERS USED 


FOR SEMICONDUCTOR LASERS TO IMPROVE INJECTION 
EFFICIENCY OF CARRIERS INTO INVERTED REGION 

A65-LIIL6 

SYNTHETIC RUBY EXAMINED FOR FEASIBILITY OF 
GENERATING MICROWAVE RADIATION BY LASER PUMPING 

A65-X2358 

OPERATING CONDITIONS, PROPERTIES AND APPLICATIONS 
OF SEMICONDUCTOR LASER NOTING RESPONSE SPEED OF 
P-N JUNCTION TYPE A65-I2386 

EXCITATION PROCESSES IN GAS LASERS COVERING 
LIFETIME, PUMPING CONSIDERATIONS, ELECTRON 
BOMBARDMENT AND CASCADE LASERS A65-X2389 

PULSE LENGTH/SWITCHING RATE RELATION FOR TWO-LEVEL 
CONTROLLED Q LASER OPERATING ON BASIS OF ACTIVE 
ATOM STORAGE ON METASTABLE LEVEL 

A65-X3007 

POTASSIUM PHOSPHATE 

Q-SWITCHING LASERS USING POTASSIUM DIHYDRDGEN 
PHOSPHATE /KDP/ CRYSTALS A64-I9947 

POWER CONVERSION 

SEMICONDUCTOR JUNCTION LASER /INJECTION/ THAT 
SKIPS OPTICAL PUMPING AND CONVERTS DC POWER 
DIRECTLY INTO COHERENT LIGHT A64-2829I 

POWER GAIN 

TECHNIQUE FOR PEAK-POWER ENHANCEMENT OF PULSED 
LASERS A63-X23X 8 

RATE EQUATIONS FOR SWITCHING OF REGENERATION IN 
OPTICAL RESONATOR OF RUBY LASER, EXAMINING PULSED 
REFLECTION AND PULSED TRANSMISSION MODES 

A64-X092X 

TRANSIENT AND STEADY STATE HIGH POWER GAIN 
SATURATION IN TRAVELING WAVE MASER, INCLUDING 
ANALYSIS OF PULSE SHARPENING A64-16556 

COUPLED RESONATORS USED IN DECIMETER RANGE MASERS 
TO INCREASE PASSBAND AND GAIN IN RECEIVER 
AMPLIFIERS A64-26848 

POWER GENERATOR 

LASER APPLICATIONS - AMPLIFIER, POWER GENERATOR, £ 
DETECTOR FOR COMMUNICATIONS £ RADAR SYSTEMS 

N64-X2565 

POWER LIMITER 

PEAK POWER LIMITER FOR LARGE LASER PULSES 

REPT. -1579-13 N64-32875 

POWER SPECTRUM 

ATMOSPHERIC PROPAGATION OF 0.63-MICRON RADIATION 
SPECTRUM FROM VERTICALLY POLARIZED HELIUM-NEON 
MASER AND REFLECTING TELESCOPE A64-X0568 

POWER SUPPLY 

PULSE LASER PUMPING NETWORK COMBINING CONSTANT 
CURRENT CAPACITOR CHARGING AND OUTPUT VOLTAGE 
LIMITING A64-28295 

POWER TRANSMISSION 

ANALYSIS OF POWER OUTPUT VERSUS FREQUENCY OF 
DOPPLER LINE SHAPE - OPTICALLY PUMPED AND GASEOUS 
LASERS AND EFFICIENCY OF RUBY OSCILLATORS 
TRG-134-QRT-3 N63-14545 

PRASEODYMIUM 

EXCHANGE INTERACTIONS TO PRODUCE POPULATION 
INVERSIONS IN LASER MATERIALS - COOPERATIVE 
MECHANISMS IN CHLORIDES OF PRASEODYMIUM AND ERBIUM 
AFCRL-64-261 N64-31985 

PREAMPLIFIER 

XENON GAS LASER PREAMPLIFIER USED TO OBTAIN 16-DB 
IMPROVEMENT IN MINIMUM DETECTABLE SIGNAL OF TWO 
FAST INFRARED DETECTORS A64-2632X 

PRINTER 

LASER OUTPUT AS COHERENT LIGHT SOURCE IN CONTACT 
PRINTING A64-27492 

HELIUM-NEON GAS LASER AS LIGHT SOURCE FOR 
PHOTOGRAPHIC CONTACT PRINTERS 
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RADC-TDR-64-120 N64-25232 

PRISM 

RUBY LASER MODE SELECTION USING PRISM REFLECTORS 
WITH HIGH REFLECTIVITY FOR NARROW ANGULAR RANGE 

A65-13475 

PROBABILITY THEORY 

OPTICAL PROPERTIES OF ACTIVE MEDIUM INSIDE LASER 
RESONATOR CALCULATED, USING METHODS OF PROBABILITY 

THEORY A64-17371 

PROPAGATION 

STORAGE AND INTERNAL PROPAGATION LOSSES AFFECTING 
EFFICIENT OUTPUT PERFORMANCE OF RUBY LASER 
AFCRL-64-151 N64-19665 

PROPAGATION MODE 

HUYGENS PRINCIPLE USED TO STUDY OSCILLATION MODES 
OF MASER INTERFEROMETER WITH INFINITE-STRIP CURVED 

MIRRORS A64-23989 

MODE SELECTION IN LASERS USING FABRY-PEROT ETALON 
TILTED WITH RESPECT TO CAVITY AXIS 

A64-23993 

LONG DISTANCE OPTICAL TRANSMISSION IN HOLLOW 
DIELECTRIC AND METAL CIRCULAR WAVEGUIDES, 

EXAMINING NORMAL MODE PROPAGATION 

A64-24874 

HIGH ORDER TRANSVERSE PROPAGATION MODES OF GALLIUM 
ARSENIDE INJECTION LASER A64-25768 

INTERACTION OF SINGLE MASER CAVITY MODE WITH 
SYSTEM OF ATOMS, GIVING COMPUTER CALCULATION OF 
TIME VARIATION OF PHOTON NUMBER 

A64-27928 

SCANNING SPHERICAL MIRROR INTERFEROMETER FOR LASER 
OSCILLATOR SPECTRUM ANALYSIS, DISCUSSING RESONATOR 
MODES AND MODE MATCHING A65-12177 

PROPULSION SYSTEM 

PROPULSION SYSTEM CONCEPT, USING STIMULATED 
EMISSION OF RADIATION TO PRODUCE PHOTON BEAM FOR 
THRUST A64-19483 

PROTON MASER 

BASIC PROPERTIES OF THE PROTON MASER OR 

THE PROTON MAGNETIC RESONANCE OSCILLATOR, AN RF 

SOURCE OF HIGH SPECTRAL PURITY A63-12631 

PULSE 

PUl.SEO RUBY LASER FOR PLASMA INTERFEROMETRY 
LAMS-2734 N62-15636 

DISSOCIATIVE MECHANISM PROPOSED FOR OSCILLATIONS 
OBSERVED IN PULSED OPTICAL GASEOUS MASER 

N63-14422 

PEAK POWER LIMITER FOR LARGE LASER PULSES 

REPT. -1579-13 N64-32875 

PULSE COMPRESSION 

TRANSIENT AND STEADY STATE HIGH POWER GAIN 
SATURATION IN TRAVELING WAVE MASER, INCLUDING 
ANALYSIS OF PULSE SHARPENING A64-16556 

PULSE DURATION MODULATION /POM/ 

FINITE LASER PULSE TIME EFFECTS ON TEMPERATURE 
WAVE RETARDATION IN FLASH DIFFUSIVITY TECHNIQUES 

A65-12488 

PULSE HEATING 

PARTICLE EMISSION FROM TUNGSTEN CATHODE SURFACE 
HEATED BY PULSED LASER BEAM N64-13797 

THERMAL DIFFUSIVITY OF SOLIDS USING LASER AS PULSE 

HEAT SOURCE 

ASD-TDR-6 3-882 N64-I4116 

PULSE MODULATION 

PULSE MODULATION AND SIGNAL TO NOISE RATIOS FOR 
GALLIUM ARSENIDE INJECTION LASER SYSTEM 

A64-26743 

PULSE RADAR 

DESCRIPTION OF PULSED OPTICAL LASER RADAR, AND 


PRESENTATION OF SEVERAL EXAMPLES THAT DEMONSTRATE 
ITS RANGE AND ANGULAR RESOLUTION CAPABILITIES 

A63-12077 

PULSE TRANSMISSION SYSTEM 

INFRARED TRANSMITTER DESIGNED, USING GALLIUM 
ARSENIDE LASER COOLED TO 77 DEGREES K 

A65-12365 

PULSED LASER 

SPIN LATTICE RELAXATION TIME RELATION TO 
OSCILLATION CHARACTERISTICS AND TEMPERATURE 
DEPENDENCE OF X-BAND PULSED RUBY MASER 

A64-23451 

GIANT RUBY LASER PULSES DISCUSSED WITH REGARD TO 
Q-SWITCHING AND OTHER PROCESSES IN OPTICAL CAVITY 

A64-23983 

TRAVELING WAVE PULSED RUBY LASER WITH HIGH GAIN, 
POWER AND STABILITY A64-23984 

S-66 OPTICAL TRACKING EXPERIMENT CONSISTING OF 
SATELLITE BORNE REFLECTOR WITH PULSED RUBY LASER 
TO MEASURE TIME OF FLIGHT FOR ACCURATE RANGE 

A64-23997 

NONLINEAR DIFFERENTIAL EQUATIONS FOR POPULATION 
INVERSION AND PHOTON DENSITY IN GIANT PULSE LASERS 

A64-24007 

TIME DEPENDENCE OF PULSED RUBY LASER COHERENCE, 
EMISSION SPECTRUM AND PULSATION 

A64-24014 

SECOND HARMONIC GENERATION WITH NEODYMIUM LASERS, 
INCLUDING INVESTIGATION OF BEAM MIXING IN 
PIEZOELECTRIC CRYSTALS A64-24038 

PULSE PRODUCED BY RUBY LASER USING CRYPTOCYANINE 
IN METHANOL AS NONDESTRUCTIVE PASSIVE Q-SWITCH 

A64-24205 

HIGH PEAK POWER PULSES OF SHORT DURATION PRODUCED 
IN LASER, USING PASSIVE REVERSIBLY BLEACHABLE 
ABSORBER A64-24212 

SIMULTANEOUS VISIBLE ANO ULTRAVIOLET EMISSIONS 
FROM MERCURY-ARGON LASER, TABULATING FREQUENCIES 
AND TRANSITIONS A64-26112 

ELEVEN HIGH GAIN ORANGE THROUGH BLUE-GREEN 
TRANSITIONS IN PULSED CW XENON LASER 

A64-26113 

HELIUM-NEON LASER OPERATION AS IT RELATES TO 
EXCITATION AND DE-EXCITATION PROCESSES OF CERTAIN 
METASTABLE STATE OF HELIUM A64-26740 

POWER OUTPUT OF HELIUM-NEON PULSED LASER EMPLOYING 
EXIT MIRROR OF OPTIMUM REFLECTIVITY 

A64-26742 

GIANT LASER PULSES GENERATED, USING ORGANIC 
COLORANT SOLUTION AS OPTICAL SWITCH 

A64-27933 

PULSE LASER PUMPING NETWORK COMBINING CONSTANT 
CURRENT CAPACITOR CHARGING AND OUTPUT VOLTAGE 
LIMITING A64-28295 

GIANT PULSES GENERATED FROM NEODYMIUM GLASS LASER, 

USING POLYMETHINE DYE AS BLEACHABLE ABSORBER 

A64-2861 5 

NEON-HYDROGEN LASER AND PHASE RELATIONSHIP BETWEEN 

OPTICAL PUMP AND PULSED LASER OUTPUT 

AD-603405 N64-30907 

SEMICONDUCTOR PULSE MASER BASED ON THEORY OF 
EXISTENCE OF ELECTRODIPOLE TRANSITIONS WITH SPIN 
ORIENTATION SHIFTS A65-10076 

SHOT NOISE ANALOGY USED TO DETERMINE POWER DENSITY 

SPECTRUM OF PULSE MODULATED LASERS 

A65-10226 

LASER INDUCED EMISSION OF ELECTRONS, IONS AND 
NEUTRALS FROM TITANIUM AND DEUTERATED TITANIUM 
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DISKS A65-10289 

GIANT PULSE LASER ACTION IN NEODYMIUM DOPED BORATE 
GLASS, NOTING PULSE WIDTH DEPENDENCE ON PHOTON 
LIFETIME AND INVERSION LEVEL A65-10511 

HIGH POWER LASER RADIATION INTERACTION WITH 
ABSORBING OPAQUE SURFACES, ESTIMATING TEMPERATURE 
RISE AND DEPTH OF VAPORIZED HOLE 

A65-U324 

HEATING PROCESSES INVOLVED IN MACHINING BY LASER 
BEAM, NOTING IMPORTANCE OF EVAPORATION PRESSURE 

A65-12356 

HELIUM-NEON GAS AND GALLIUM ARSENIDE PULSED LASERS 
USED AS SOURCES OF OPTICAL COMMUNICATION LINKS 

A65-12361 

PULSED GAS LASERS CONSIDERING ATOMIC, MOLECULAR 
AND IONIC SYSTEMS AND BEAM PROPERTIES 

A65-12367 

SEALED-OFF FAR IR SCURCE DETAILING LASER 
CONSTRUCTION AND OPERATION A65-12368 

OPTICAL PUMPING METHODS FOR DEVELOPING PULSED 
SOLID STATE LASERS TO OPERATE AT HIGH REPETITION 
RATE A65-12374 

POWER AND ENERGY OF PULSED LASER MEASURED, 
REVIEWING TECHNIQUES AVAILABLE A65-12385 

HIGH CURRENT PULSE GENERATION FOR GALLIUM ARSENIDE 

LAMPS AND LASERS BY SOLID STATE CIRCUIT, USING 
SHOCKLEY DIODE AND SCHMITT TRIGGER 

A65-12395 

PULSE LENGTH/SWITCHING RATE RELATION FOR TWO-LEVEL 
CONTROLLED Q LASER OPERATING ON BASIS OF ACTIVE 
ATOM STORAGE ON METASTABLE LEVEL 

A65-13007 

LASER PULSE GENERATION WITH PLASMA RESULTING FROM 
DISCHARGE IN HYDROGEN AS MEDIUM 

A65-13867 


PULSED RADIATION 

APPROXIMATE SOLUTIONS FOR BUILD-UP, MAIN BODY AND 
DECAY OF OPTICAL GIANT PULSES FROM A Q-SWITCHED 
LASER A64-12500 

TIME VARYING AMPLIFICATION Of RADIATION PULSE 
PASSING THROUGH LASER AMPLIFIER, NEGLECTING 
OPTICAL PUMPING A64-14797 

TIME DEPENDENT BEHAVIOR OF THE RADIATION BUILDUP 
IN A GIANT PULSE LASER, NEGLECTING CAVITY LOSSES 

A64-14968 

ECONOMICAL CALORIMETRIC DEVICE FOR MEASURING 
ENERGY OUTPUT OF PULSED LASERS A64-17637 

PULSE SIGNAL PROPAGATION IN TRAVELING WAVE MASER 
AND LASER AMPLIFIERS A64-20919 

PHOTON POPULATION AND ENERGY LEVEL SCHEME FOR TWO- 
PHOTON LASER USED TO ANALYZE PRODUCTION OF 
SIMULTANEOUS GIANT PULSES A64-21998 

STIMULATED RADIATION OF CARBON MONOXIDE AND 
NITROGEN MOLECULAR GASES MEASURED TO STUDY 
EXCITATION MECHANISMS OF POPULATION INVERSION IN 
PULSED GAS LASER A64-22827 

FIBER LASER OF NEODYMIUM DOPED GLASS USED ON 
PULSED BASIS TO AMPLIFY 1.06 MICRON RADIATION WITH 
HIGH GAIN AND BANDWIDTH A64-26319 

LIGHT GENERATION AND LASER INTENSITY EMISSION 
DESCRIBED, USING APPROXIMATE EQUATIONS 

A65-10053 

TWO-LEVEL LASER RADIATION BEATS ATTRIBUTED TO 
FLUCTUATIONS OF PHASE DIFFERENCE BETWEEN MATERIAL 
AND FIELD POLARIZATIONS A65-I3008 

PUMP 

PYROTECHNIC CHEMICAL PUMPING OF LASERS - FUELS £ 


OXIDIZERS TESTED IN VARIOUS COMPOSITIONS 
PA-TR-3I02 N63-22216 

PUMPING 

NEODYMIUM GLASS LASER - PUMPING EFFICIENCY, 

SPECTRAL EMITTANCE 

ARDD-3209-2 N63-18148 

LASER WITH SUN AS PUMPING SOURCE 

N64-I2567 

SEMICONDUCTOR LASER PUMPED BY ELECTRICAL CURRENT - 

GALLIUM ARSENIDE N64-12569 

PHYSICAL THEORY OF LIQUID LASERS AND NUCLEAR 
PUMPING OF SEMICONDUCTOR LASERS 

MHD-645 N64-29382 

PYROTECHNICS 

PYROTECHNIC CHEMICAL PUMPING OF LASERS - FUELS £ 

OXIDIZERS TESTED IN VARIOUS COMPOSITIONS 

PA-TR-3 102 N63-22216 

Q 

Q-SPOILING 

INVESTIGATION OF Q-SPOILING WHEN AN EASILY 
VAPORIZED ABSORBING FILM, LOCATED WITHIN THE 
RESONANT STRUCTURE OF A RUBY LASER, IS DESTROYED 
BY INITIAL STIMULATED EMISSION A63-I6269 

GIANT RUBY LASER PULSES DISCUSSED WITH REGARD TO 
Q-SWITCHING AND OTHER PROCESSES IN OPTICAL CAVITY 

A64-23983 

IMPROVED MECHANICAL Q-SWITCHING FOR LASERS USING 
LUMMER-GEHRCKE PLATE AND ROTATING PRISM 

A64-24073 

PULSE PRODUCED BY RUBY LASER USING CRYPTOCYANINE 
IN METHANOL AS NONDESTRUCTIVE PASSIVE Q-SWITCH 

A64-24205 

HIGH PEAK POWER PULSES OF SHORT DURATION PRODUCED 
IN LASER, USING PASSIVE REVERSIBLY BLEACHABLE 
ABSORBER A64-24212 

SIMULTANEOUS COHERENT RAMAN LASER OSCILLATIONS IN 
LIQUID MIXTURES USED FOR OPTICAL MIXING 
EXPERIMENTS A64-25146 

FOCUSED ULTRASONIC ENERGY USED FOR INTERNAL GATING 
OF OPTICALLY PUMPED HIGH GAIN SOLID STATE LASERS 

A64-25771 

GLASS ETALON REFLECTOR USED IN Q-SWITCHED RUBY 
LASER, OBTAINING LOWER THRESHOLD AND NARROWER BEAM 
DIVERGENCE A64-26U1 

GIANT LASER PULSES GENERATED, USING ORGANIC 
COLORANT SOLUTION AS OPTICAL SWITCH 

A64-27933 

HEATING PROCESSES INVOLVED IN MACHINING BY LASER 
BEAM, NOTING IMPORTANCE OF EVAPORATION PRESSURE 

A65-12356 

ADVANCES IN STIMULATED RAMAN EFFECT NOTING ACTIVE 
MATERIALS, EMISSION LINE INTENSITY AND TYPES OF 
RADIATION A65-12359 

Q-SWITCHING PROCESS EXAMINED, DESCRIBING TWO 
SYSTEMS BASED ON KERR CELL AND ROTATING MIRROR 

A65-12373 

RUBY LASER Q-SWITCHING TO PRODUCE GIANT PULSES BY 
USING SEMICONDUCTOR FLAT AS ONE MIRROR IN CAVITY 

A65-12380 

PORTABLE LASER RANGEFINDER PERFORMANCE 
CHARACTERISTICS DESCRIBING Q-SWITCH ARRANGEMENT 

A65-12391 

PULSE LENGTH/SWITCHING RATE RELATION FOR TWO-LEVEL 
CONTROLLED Q LASER OPERATING ON BASIS OF ACTIVE 
ATOM STORAGE ON METASTABLE LEVEL 

A65-13007 
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QUANTUM AMPLIFIER 

QUANTUM AMPLIFIER PROPERTIES, CALCULATING 
AMPLIFICATION FACTORS OF LASERS WITH DIELECTRIC 
AND METALLIC MIRRORS A64-10273 

MILLIMETER AND SUBMILLIMETER MASER DEVICES - IRON 
/FERRIC ION/ DOPED ZINC TUNGSTATE AS NEW QUANTUM 
AMPLIFIER MATERIAL 

AD-432597 N64-21375 

INVERSE MASER FOR ELECTROMAGNETIC WAVE 
AMPLIFICATION FROM VIEWPOINT OF NEGATIVE QUANTA 

A65-10507 

QUANTUM COUNTER 

LIGHT RADIATION FIELD DESCRIBED QUANTUM 
MECHANICALLY BY DENSITY MATRIX AND CLASSICALLY BY 
FLUCTUATING WAVE AMPLITUDE A64-23373 

QUANTUM ELECTRODYNAMICS 

QUANTUM FLUCTUATIONS IN SINGLE MODE CAVITY COUPLED 
TO LOSS OSCILLATORS IN THERMAL EQUILIBRIUM 

A64-23370 

QUANTUM GENERATOR 

SEMICONDUCTOR QUANTUM GENERATOR USING GALLIUM 
ARSENIDE P-N JUNCTIONS, DISCUSSING COHERENT LIGHT 
GENERATION AT 77 DEGREES KELVIN 

A63-21890 

FOUR-LEVEL QUANTUM GENERATORS ARE DISCUSSED, 
EXAMINING THE OPTICAL PUMPING PROPERTIES OF A 
LASER A64-10 180 

FOUR-LEVEL OPTICAL QUANTUM GENERATOR OPERATION, 
USING STEADY STATE THEORY TO EXAMINE EFFECTS OF 
PUMP AND LASER CRYSTAL PROPERTIES 

A64-I3287 

OPTICAL PUMPING EMISSION DENSITY DISTRIBUTION IN 
CRYSTAL OF OPTICAL QUANTUM GENERATOR 

A64-222 15 

DERIVATION OF FORMULAS GOVERNING FLUCTUATIONS OF 
COUNTS BY PHOTOELECTRIC DETECTOR IN OPTICAL FIELD 

A64-25886 

MULTIPLE QUANTUM TRANSITIONS AND LASER LINE 
SPLITTING IN OPTICALLY PUMPED LASERS FOR 
INCOHERENT BROADBAND SOURCES A65-10I84 

QUANTUM MECHANICS 

NONLINEAR LASER PROPERTIES A63-10144 

NONLINEAR LASER PROPERTIES A63-18810 

OPERATION OF LASER OSCILLATOR CONSISTING OF HIGH-Q 
MULTIMODE CAVITY IN WHICH CLASSICAL 
ELECTROMAGNETIC FIELD ACTS ON MATERIAL WITH ATOMS 
DESCRIBED BY QUANTUM MECHANICS A64-19876 

MULTIPLE QUANTUM MASER EFFECT IN WHICH PHONONS ARE 
GENERATED BY PHOTONS A64-21214 

POPULATION DISTRIBUTION IN THREE AND FOUR LEVEL 
QUANTUM MECHANICAL SYSTEMS A64-23430 

QUANTUM STATISTICAL VIEWPOINT TOWARD LINEAR 
PROCESS OF AMPLIFICATION OR ATTENUATION IS USED TO 
ESTIMATE SPONTANEOUS FLUCTUATIONS OF LASER 
OSCILLATORS A64-25763 

NONLINEAR 6 LINEAR MICROWAVE PROPAGATION, OPTICAL 
SPECTROSCOPY OF LASER MATERIALS, AND NONLINEAR 
QUANTUM MECHANICS OF LASERS 

ML-I189 N64-30 190 

QUANTUM NUMBER 

INTERACTION OF SINGLE MASER CAVITY MODE WITH 
SYSTEM OF ATOMS, GIVING COMPUTER CALCULATION OF 
TIME VARIATION OF PHOTON NUMBER 

A64-27928 

QUANTUM THEORY 

COMPARISON OF QUANTUM AND SEMI CLASS ICAL RADIATION 
THEORIES WITH APPLICATION TO MOLECULAR BEAM 
MASERS A63-I2302 

FLUCTUATION-DISSIPATION THEOREMS DERIVED WHICH 


RELATE INDUCED TWO-QUANTUM RADIATIONS TO 
FLUCTUATIONS IN PRESENCE OF SINUSOIDAL SIGNAL 

A64-19353 

FLUCTUATION-DISSIPATION THEOREMS DERIVED WHICH 
RELATE INDUCED TWO-QUANTUM RADIATIONS TO 
FLUCTUATIONS IN PRESENCE OF SINUSOIDAL SIGNAL 

A64-2451 8 

QUARTZ 

RELATIVE MAGNITUDE OF TWO INDEPENDENT COEFFICIENTS 
APPEARING IN THE TENSOR DESCRIBING THE SYMMETRY 
OF SECOND HARMONIC GENERATION IN LASER BEAMS IN 
QUARTZ A63-18864 

MEASUREMENT OF ELECTRO-OPTIC EFFECT IN QUARTZ 
CRYSTAL AT 830 MC/SEC USING A HELIUM-NEON GAS 
PHASE OPTICAL MASER AS A LIGHT SOURCE 

A63-21 181 

QUARTZ LIGHT 

STIMULATED EMISSION OF OPTICAL PHONONS PRODUCED IN 
ALPHA QUARTZ BY ULTRAVIOLET PUMPING 

A64-23456 

QUENCHING 

QUENCHING OF LASER OSCILLATION USING OUTPUT OF 
ANOTHER LASER HAVING SAME EMISSION WAVELENGTH 

A64-24039 

BISTABILITY AND QUENCHING RATIO FOR GALLIUM 
ARSENIDE INJECTION AND NEODYMIUM GLASS LASERS 

A64-26036 

R 

RADAR 

MASER SYSTEM FOR RADAR ASTRONOMY 

N62-14666 

OPTICAL FREQUENCY RADAR - LASER RADAR 

EID-122 N62-16183 

COHERENT LIGHT - TRANSFER FUNCTIONS, PROPAGATION, 
MICROWAVE AND OPTICAL RADARS, OPTICAL 
MEASUREMENT, AND FAR FIELD ANTENNA PATTERN 
D-521 0- 70-T80- 1 10 N65-12282 

RADAR BACKSCATTER 

DISCONTINUITIES IN LASER RADAR BACKSCATTER SIGNALS 
FROM STRATIFIED CLEAR ATMOSPHERE 

A64-27413 

RADAR DETECTOR 

SIGNAL DETECTION IN PULSED LASER RADAR SYSTEM, 
USING QUANTUM DETECTOR WITH LASER AMPLIFIER 

A64-I3663 

RADAR ECHO 

DUAL-CAVITY RUBY MASER USED IN MARS RADAR 
EXPERIMENT 

NAS A- CR- 52020 N63-22877 

RADAR EQUIPMENT 

DESIGN OF A COHERENT LIGHT DETECTOR FOR USE IN 
OPTICAL RADAR SYSTEMS A63-123I4 

RADAR INSTRUMENTATION 

DUAL-CAVITY RUBY MASER MOUNTED ON A PARABOLOIDAL 
ANTENNA IS USED TO ACHIEVE STABILITY IN MARS RADAR 
ECHO EXPERIMENTS A63-22283 

RADAR MEASUREMENT 

NOISE-MODULATED OPTICAL RADAR, WITH ATTENTION TO 
CW LASER DEVICE FOR NONAMBIGUOUS DISTANCE 
MEASUREMENT A64-15899 

RADAR NAVIGATION 

LASER TECHNIQUES FOR DOPPLER OPTICAL NAVIGATION IN 
SPACE VEHICLE GUIDANCE 

QPR-1 N64-2905 I 

LASER APPLICATIONS FOR OPTICAL OOPPLER RADAR 
NAVIGATION 

AL-TDR-64-209 N65-12155 

RADAR OBSERVATION 

RADAR OBSERVATIONS OF VENUS BY THE SOVIET UNION IN 
1962, WITH PROBES EMPLOYING A PARAMETRIC RUBY 
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RADIATION SPECTRUM 


MASER AMPLIFIER A63-23922 

RADAR RANGE 

COHERENT LIGHT DETECTION AND RANGING /COLIOAR/ 
SYSTEM WITH ANGULAR BEAMWIDTH OF ONE MINUTE OF ARC 

A64-28294 


RADAR RECEIVER 

X-BAND MASER PREAMPLIFIER USED TO INCREASE 
SENSITIVITY OF WEATHER RADAR A65-12035 

RADAR SYSTEM 

DESCRIPTION OF PULSED OPTICAL LASER RADAR, AND 
PRESENTATION OF SEVERAL EXAMPLES THAT DEMONSTRATE 
ITS RANGE AND ANGULAR RESOLUTION CAPABILITIES 

A63-12077 

TYPES OF SENSORS INCLUDING RADAR, INFRARED AND 
LASER SYSTEMS TO MEET MISSION REQUIREMENTS FOR 
SPACECRAFT RENDEZVOUS A63-16530 

ADVANCES IN LASER TECHNOLOGY INCLUDING 
OSCILLATORS, MODULATORS, AND DETECTORS AS APPLIED 
TO COMMUNICATION AND RADAR SYSTEMS 

A63-21055 

LASER APPLICATIONS IN RADAR SYSTEMS, RELATING 
TARGET DETECTION FACTORS TO CARRIER FREQUENCY 

A64-21618 

LASER RANGING SYSTEM - SIGHTING TELESCOPE, 
TRANSMITTER, RECEIVER OPTICS N64-12564 

LASER APPLICATIONS - AMPLIFIER, POWER GENERATOR, £ 
DETECTOR FOR COMMUNICATIONS £ RADAR SYSTEMS 

N64-12565 

REFLECTION AND REFRACTION IN NONTURBULENT AIR FOR 
DESIGN OF HIGH PRECISION LASER RADAR SYSTEMS 
EE-101 N64-18771 

INTENSITY AND SHAPE OF REFLECTED RUBY LASER PULSES 

FOR OPTICAL RADAR SYSTEMS 

RTD-TDR-63-4148 N64-21020 

INCREASING SENSITIVITY OF WEATHER RADAR SET WITH 
X-BAND HELIUM MASER 

USAELRDL-TR-2427 N64-26173 

RANGING BY SYSTEMS USING COHERENT OPTICAL OR NEAR 
IR RADIATION COMPARED WITH MICROWAVE RADAR 
TECHNIQUE A65-12369 

SUPERHETERODYNE RECEIVER INCORPORATED IN LASER 

RADAR SYSTEM, NOTING ADVANTAGES AT OPTICAL 
FREQUENCIES A65-12371 

RADAR TRACKING 

INJECTION LASERS FOR COMMUNICATION AND PRECISION 
RADAR TRACKING A64-28293 

RADIATION 

RADIATION PATTERNS AND AXIAL MODES OF RUBY LASERS 
AFCRL— 62-386 N62-15473 

LASER PATENT - SOVIET UNION 

AID-62-160 N62-17348 

IONIZATION OF GASES BY OPTICAL MASER RADIATION 

N63-18288 

RECOMBINATION RADIATION £ LASER ACTION IN GALLIUM 
ARSENIDE DIODES 

TDR-169/3250-11/TN-2 N64-13843 

MICROWAVE CIRCUIT DEVICES TO CONTROL COHERENT 
OPTICAL BEAMS USING BIREFRINGENT CRYSTALS - LASER 
RADIATION 

RM-234J N64-33839 

RADIATION ABSORPTION 

MEASUREMENT OF ATMOSPHERIC ABSORPTION OF LASER 

RAOI AT ION N63-19987 

RADIATION DISTRIBUTION 

DESCRIPTION OF RADIATION PATTERNS OBTAINED WITH 
HELIUM-NEON OPTICAL MASERS EMPLOYING MIRRORS 
EXTERNAL TO THE DISCHARGE REGION 

A63-I3806 


STUDY OF RADIATION PATTERNS OF CONFOCAL HELIUM- 
NEON LASER A63-13812 

OBSERVATION OF LOW FREQUENCY BEATS BETWEEN 
TRANSVERSE MODES IN RUBY LASERS 

A63-16777 

COMPARISON OF NEAR AND FAR FIELD RADIATION 
PATTERNS FOR TWO DIFFERENT RUBY LASER CRYSTALS OF 
DIFFERING OPTICAL QUALITY A63-21175 

RING RADIATION PATTERNS OBSERVED WHEN A NEODYMIUM 
IN GLASS LASER IS DIRECTED UPON A SCATTERING 
SURFACE A63-2 1180 

DIRECTIVITY OF STIMULATED RADIATION FROM LASERS 

WITH SQUARE, RECTANGULAR AND OCTAGONAL CROSS 
SECTIONS, WITH RESULTS ON ANGULAR DISTRIBUTION 

A64-10037 

ANGULAR DISTRIBUTION OF RADIATION FROM PLANAR 
JUNCTIONS OF GALLIUM ARSENIDE INJECTION LASERS 
CALCULATED VIA DIELECTRIC SLAB MODEL 

A65-13493 


RADIATION EFFECT 

RADIATION DAMAGE BY COMPTON SCATTERING IN GAMMA 
OR X-RAY PUMPED LASERS 

RR-TN-63-2 N63-21469 

GAMMA IRRADIATION EFFECTS ON RUBY LASER 

CHARACTERISTICS - MATHEMATICAL MODEL 

NSF-7 N64-32322 

RADIATION EMISSION 

XENON AND HELIUM-XENON MIXTURE EXAMINED IN TWO 
DISTINCT CURRENT REGIONS FOR LASER ACTION 

A64-24210 


RADIATION FIELD 

ENERGY FLUX DISTRIBUTION IN A LASER CYLINDER FOR 
CASES OF RADIALLY INCIDENT RADIATION AND CYLINDER 
IN ISOTROPIC RADIATION FIELD A64-10931 

LIGHT RADIATION FIELD DESCRIBED QUANTUM 
MECHANICALLY BY DENSITY MATRIX AND CLASSICALLY BY 
FLUCTUATING WAVE AMPLITUDE A64-23373 

RADIAL PUMP ENERGY DISTRIBUTION IN RUBY ROD 
DETERMINED FROM NEAR FIELD FLUORESCENT EMISSION 
PATTERNS A65-12176 

RADIATION HAZARD 

SAFETY THRESHOLDS CALCULATED FOR AMOUNT OF LASER 
RADIATION HUMAN EYE CAN ABSORB A65-12397 

RADIATION INTENSITY 

MAGNITUDES AND FREQUENCIES OF FLUCTUATIONS 
IN LASER EMISSION A63-11092 

PULSED LASER RADIATION INTENSITY AS FUNCTION OF 
TIME AND LASER PARAMETERS A64-19074 

LASER BEAM TO DETERMINE INCIDENT RADIATION OF 
TARGETS 

QPR-3 N64-2 55 1 5 

LIGHT GENERATION AND LASER INTENSITY EMISSION 
DESCRIBED, USING APPROXIMATE EQUATIONS 

A65-10053 

NEODYMIUM GLASS LASERS CONSIDERING DESIGN, OUTPUT 
AND PROBLEM OF TRANSMISSION LOSS 

A65-12357 


RADIATION LAW 

COMPARISON OF QUANTUM AND SEMI CLASS ICAL RADIATION 
THEORIES WITH APPLICATION TO MOLECULAR BEAM 
MASERS A63-12302 

RADIATION MEASUREMENT 

LASER CONCEPTUAL MODELS, OUTPUT PARAMETERS, AND 
MEASUREMENT TECHNIQUES 

RADC-TDR— 63-564 N64-17961 

RADIATION SPECTRUM 

ABSORPTION, FLUORESCENCE, AND LASER RADIATION 
SPECTRA FOR SOME COMMERCIAL LASER CRYSTALS 

N64-13238 
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RADIATION TRANSFER 

EXPRESSIONS GIVING THE RELATIVE AMOUNT OF PUMPING 
RADIATION TRANSFERRED FROM A CYLINDRICAL SOURCE TO 
A CYLINDRICAL LASER BY MEANS OF AN ELLIPTICAL 
CYLINDER REFLECTOR A63-16684 

MINIMIZING RADIATION LOSSES IN A DC PUMPED, RARE 
EARTH LASER, USING RECOMBINATION RADIATION 

A64-1 0665 

LASER RADIATION TRANSFER FROM SOURCE TO RECEIVER 
REPT. -1579-9 N65-10405 


ORGANIC LIQUIDS A63-24809 

EXPRESSIONS FOR NONLINEAR SUSCEPTIBILITIES OF TWO- 
AND THREE-LEVEL SYSTEMS IN PRESENCE OF DAMPING, 
DERIVED FROM DENSITY MATRIX METHOD, TAKING INTO 
ACCOUNT ALL PARAMETRIC, MASER AND RAMAN MASER 
EFFECTS A64-13528 

HARMONIC GENERATION AND STIMULATED RAMAN EFFECT 
USED TO SHIFT LASER FREQUENCIES AND PRESERVE LASER 
CHARACTERISTICS IN THEIR OUTPUTS 

A64-18438 


RADIATIVE RECOMBINATION 

HIGH ORDER TRANSVERSE PROPAGATION MODES OF GALLIUM 
ARSENIDE INJECTION LASER A64-25768 


STIMULATED RAMAN EMISSION FROM NITROBENZENE FILLED 
CAVITY AT 90 DEGREES TO RUBY LASER BEAM 

A64-22834 


RADIO ASTRONOMY 

APPLICATIONS OF MASERS AND PARAMETRIC RADIOMETERS 
IN RADIO AND RADAR ASTRONOMY A63-12294 


PHYSICS, SOLID STATE DEVICES, MASERS, RADIO- 
ASTRONOMY, AND CRYOGENIC APPLICATIONS OF 
MICROWAVE TECHNIQUES N63-13094 


NAVY PROGRAM IN RAOIO ASTRONOMY - PLANETARY 
RADIATION, RADIO STARS, MASER DEVELOPMENT, RADIO 
RECEIVER TECHNOLOGY N63-14737 


PHYSICS £ ELECTRONICS RESEARCH - SEMICONDUCTORS, 
INFRARED RADIATION, COMPUTER DESIGN, MASERS, 
LASERS, RADIO ASTRONOMY, £ RADIO METEOROLOGY 
ONRL-9-64 N64-20308 

RADIO COMMUNICATION 

SPACE COMMUNICATIONS - RADIO, LASERS, ANO MASERS 
NAS A-CR-5 0062 N63-17336 


FLUCTUATION-DISSIPATION THEOREMS OERIVED WHICH 
RELATE INDUCED TWO-QUANTUM RADIATIONS TO 
FLUCTUATIONS IN PRESENCE OF SINUSOIDAL SIGNAL 

A64-24518 

STIMULATED EMISSION SPECTRA OF RUBY LASER OPERATED 
IN TRAVELING WAVE MODE, EXAMINING HOMOGENEOUS 
BROADENING OF ZERO PHONON LINES 

A64-26843 

PHONONS GENERATED BY STIMULATED RAMAN PROCESS MOST 
LIKELY CAUSE OF LASER INDUCED DAMAGE TO 
TRANSPARENT DIELECTRIC MATERIALS 

A64-27389 

THERMAL LENS EFFECT PRODUCED BY INTRODUCTION OF 
CERTAIN SAMPLES INTO HELIUM-NEON LASER CAVITY USED 
TO MEASURE LOW VALUES OF ABSORPTION 

A64-27391 


LIMITATIONS OF LASERS FOR SPACE COMMUNICATION 
NOTED FOR COMPARISON WITH CONVENTIONAL RADIO 
SYSTEMS 

IEEE PAPER 63-57 A64-165I7 

RADIO ELECTRONICS 

RADIOELECTRONIC APPLICATIONS OF AMMONIA MASER 
INCLUDING PHASE LOCKING WITH KLYSTRON TO OBTAIN X- 
BAND OSCILLATOR A64-23405 

RAOIO FREQUENCY 

OPTICAL SUPERHETERODYNE SPECTROMETER AND THE 
TECHNIQUE OF EXFOCAL PUMPING IN ELLIPTICAL MIRRORS 
FOR SPLITTING OF AXIAL MODES IN RUBY LASERS 

A64-10423 


RAMAN EFFECT AND PHONON MASERS 

NASA-CR-53103 N64-16744 

ADVANCES IN STIMULATED RAMAN EFFECT NOTING ACTIVE 
MATERIALS, EMISSION LINE INTENSITY AND TYPES OF 
RADIATION A65- 12359 

RAMAN SCATTERING 

STIMULATED RAMAN SCATTERING IN ORGANIC LIQUIDS 
WHICH ARE PLACED IN A FABRY-PEROT OPTICAL CAVITY 
AND EXCITED BY A GIANT RUBY LASER PULSE 

A63-21174 

LASER DEVICES - MATERIALS, MODE, HIGH POWER, 

RAMAN AND OTHER NONLINEAR OPTICAL EFFECTS 

N63-23544 


RADIO METEOROLOGY 

PHYSICS £ ELECTRONICS RESEARCH - SEMICONDUCTORS, 
INFRARED RADIATION, COMPUTER DESIGN, MASERS, 
LASERS, RADIO ASTRONOMY, 6 RADIO METEOROLOGY 
ONRL-9-64 N64-20308 

RADIO RECEIVER 

NAVY PROGRAM IN RADIO ASTRONOMY - PLANETARY 
RADIATION, RADIO STARS, MASER DEVELOPMENT, RADIO 
RECEIVER TECHNOLOGY N63-14737 


MEASUREMENT OF RAMAN SCATTERING CROSS SECTIONS FOR 
CALCULATING STIMULATED RAMAN SCATTERING EFFECTS - 
RUBY LASER N63-23546 

STIMULATED RAMAN SPECTRA FOR HYDROGEN, DEUTERIUM 
AND METHANE BY FOCUSING OUTPUT OF RUBY LASER INTO 
CELL CONTAINING GAS A64-13343 

LASER ACTION IN ORGANIC LIQUIDS DUE TO STIMULATED 
RAMAN SCATTERING A64-24023 


RADIO STAR SIGNAL 

NAVY PROGRAM IN RADIO ASTRONOMY - PLANETARY 
RADIATION, RAOIO STARS, MASER DEVELOPMENT, RADIO 
RECEIVER TECHNOLOGY N63-14737 

RADIOACTIVE ELEMENT 

ATOMIC STRUCTURES, RADIOACTIVE ATOMS, MASERS, AND 
SOLID STATE PHYSICS 

CU-3-64-SC-90789 N64-25319 

RADIOMETER 

APPLICATIONS OF MASERS ANO PARAMETRIC RADIOMETERS 
IN RAOIO AND RADAR ASTRONOMY A63-12294 

LOW NOISE KA-BANO RECEIVING SYSTEM USING TUNABLE 

TRAVELING WAVE MASER AND RADIOMETER 

REPT. -8298-1 N64-32594 

RAD IOMETRY 

RADIOMETRY OF CURVED MIRROR GAS BEAM LASERS 
AROO— 3 309-2 N63-15737 

RAMAN EFFECT 

RUBY LASER STIMULATION OF RAMAN EMISSION FROM 


SIMULTANEOUS COHERENT RAMAN LASER OSCILLATIONS IN 
LIQUID MIXTURES USED FOR OPTICAL MIXING 
EXPERIMENTS A64-25146 

LASER - STIMULATED RAMAN SCATTERING AND RELATED 
PARAMETRIC EFFECTS N64-16442 

PLASMA DIAGNOSTICS USING RAMAN SCATTERING OF LASER 
BEAM FROM PLASMAS 

RADC-TDR-64-5 N64-18566 

ADVANCED LASER CONCEPTS - ZEEMAN EFFECT LASERS, 
GAMMA LASERS, RAMAN SCATTERING LASERS AND OTHERS 
AID-P-64-35 N64-20850 

RAMAN SPECTROSCOPY 

RUBY LASER AS A RAMAN SOURCE N62-17890 

RAMAN SPECTRUM 

STIMULATED RAMAN EMISSION OF STOKES AND ANTISTOKES 
LINES FROM DIAMOND, CALCITE AND ALPHA-SULFUR 
SINGLE CRYSTALS, PLACED WITHIN FEEDBACK PATH OF 
GIANT PULSE LINDE RUBY LASER A64-13347 
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SUBJECT INDEX 


REFRACTIVE INDEX 


LASER EXCITED RAMAN SPECTRA IN CARBON 
TETRACHLORIDE, CARBON DISULFIDE AND BENZENE 
OBTAINED BY PHOTOELECTRIC RECORDING 

A64-23792 


RANDOM NOISE 

STATISTICS OF MULTIMODE LASER SIGNALS DERIVED AND 
COMPARED WITH THOSE OF INCOHERENT RADIATION 

A64-28305 


RANGE 

LUNAR OPTICAL RANGING EXPERIMENT USING LASERS 
AFCRL-63-908 N64-21669 

RANGE INDICATOR 

CHARACTERISTICS OF LASERS WHICH ARE SUITABLE FOR 
OPTICAL RANGING AND DETECTION SYSTEMS 

A63-14304 


RANGE MEASUREMENT 

LASER RANGING SYSTEM - SIGHTING TELESCOPE, 
TRANSMITTER, RECEIVER OPTICS N64-12564 

RANGE FINDING 

LASERS - APPLICATIONS - RANGE FINDERS, POWER 
TRANSMISSION, COMMUNICATIONS, MICROWELDING 

N62-17507 

DIGITAL TIME-INTERVAL COUNTER FOR RANGE READING 
DISPLAY WHEN COUPLED TO LASER RANGEFINDER 
HDL-TR-1199 N64-24331 

HUMAN FACTORS ENGINEERING STUDY OF DESIGN 

CONFIGURATIONS FOR LASER RANGE FINDER 

R— 1664 N64-32024 

RARE EARTH 

ORGANOMETALLIC RARE-EARTH COMPOUNDS AS POSSIBLE 
LASER MATERIALS A63-10897 

LASER CHARACTERISTICS OF DIVALENT AND TRIVALENT 
RARE-EARTH IONS INCORPORATED INTO VARIOUS HOST 
CRYSTALS A64-10610 

RESONANCE COOPERATION OF NEODYMIUM AND YTTER IUM 
RARE EARTH IONS IN LASERS A64-20351 

ELECTRON TRANSITIONS BETWEEN GROUND STATE STARK 
LEVELS OF ALKALINE EARTH AND ALKALI METAL HALIDES 
DOPED WITH RARE EARTH IONS A64-23429 

RARE EARTH CHELATES CHARACTERISTICS, ENERGY 
LEVELS, MEASUREMENTS FOR POSSIBLE LASER 
PERFORMANCE, SPECIFICALLY EUROPIUM 
TRISBENZOYLACETONATE A64-28292 

FLUORESCENCE AND ABSORPTION OF RARE EARTH IONIC 
AND TRANSITION METAL IONIC SOLIDS - OPTICAL MASERS 
AD-428961 N64-21051 

EXCITATION OF TRIVALENT RARE EARTH ION LASERS AND 
OTHER SOLID STATE LASER STUDIES 

IER-1 N64-25090 

RARE EARTH ALLOY 

LASER ACTION OF EUROPIUM BENZOYLACETONATE IN A 
QUARTZ CAPILLARY TUBE A64-13372 

RARE GAS 

RADIATIVE LIFETIMES OF RARE GAS LASERS, DISCUSSING 
RELAXATION, DISSOCIATIVE EXCITATION TRANSFER AND 
MODE PULLING A64-23408 

RAYLEIGH SCATTERING 

HELIUM-NEON SPECTROMETER USED TO MEASURE DOPPLER 
SHIFTS IN RAYLEIGH SCATTERED LIGHT FROM 
POLYSTYRENE SPHERES SUSPENDED IN WATER 

A64-19556 

TRANSMISSION VALUES AND ABSOLUTE SCATTERING 
FUNCTIONS FOR RAYLEIGH AND MIE PARTICLE SCATTERING 
IN MESOSPHERE A64-20056 

RAYLEIGH SCATTERING OF RUBY LASER BEAMS BY LIGHT 

GASES 

AFCRL— 63-549 N64-14684 

RECEIVER 

MASERS FOR LOW-NOISE RECEIVING SYSTEMS 


NAS A-CR- 53044 N64-14895 

RECEIVING SYSTEM 

LOW NOISE KA-BAND RECEIVING SYSTEM USING TUNABLE 

TRAVELING WAVE MASER AND RADIOMETER 

REPT. -8298-1 N64-32594 

RECOIL ATOM 

POSSIBILITY OF ACHIEVING MASER ACTION WITHOUT 
POPULATION INVERSION, THROUGH UTILIZATION OF THE 
RECOIL FREQUENCY SHIFT A63-16778 

RECOMBINATION 

RECOMBINATION RADIATION £ LASER ACTION IN GALLIUM 
ARSENIDE DIODES 

TOR— 169/3250- 11 /TN- 2 N64-13843 

REFLECTION 

REFLECTION AND REFRACTION IN NONTURBULENT AIR FOR 
DESIGN OF HIGH PRECISION LASER RADAR SYSTEMS 
EE-101 N64-18771 

REFLECTION FROM BODIES IN FAR FIELD AND LASER BEAM 

MEASUREMENTS WITH RESPECT TO INTENSITY AND TIME 
AD-423641 N64-22547 

REFLECTION TYPE LASER AMPLIFIER 

TR-2467 N64-28526 

SATELLITE CONFIGURATIONS FOR REFLECTION OF OPTICAL 

SIGNALS FROM HIGH POWER LASERS 

AFCRL-64— 475 N64-29909 

RESONANT MODES OF LASER CAVITY HAVING END MIRRORS 
WITH PERIODIC REFLECTIVITY 

AFCRL— 64— 355 N64-32206 

REFLECTION COEFFICIENT 

ROTATABLE THIN PLANE CLEAR GLASS MIRROR WITHIN 
LASER CAVITY PERMITS CONTINUOUSLY VARIABLE 
REFLECTIVITY A64-26744 

REFLECTION PROPERTIES OF AIRCRAFT MATERIALS WITH 
ILLUMINATION BY PULSED LASERS N64-24310 

REFLECTOR 

GEOMETRICAL OPTICS OF MULTI REFLECTOR OPTICAL 
RESONATORS - CONDITIONS FOR STABLE OPERATION - 
OPTICAL MASERS AND LASERS 

AFCRL-63— 115 N63-16686 

RETRODIRECTIVE REFLECTING PROPERTIES OF CORNER 
REFLECTOR USED TO AIM LASER BEAM 

NAVWEPS-848 1 N64-20398 

RUBY LASER MODE SELECTION USING PRISM REFLECTORS 
WITH HIGH REFLECTIVITY FOR NARROW ANGULAR RANGE 

A65-13475 


REFLECTOR SATELLITE SYSTEM 

$-66 OPTICAL TRACKING EXPERIMENT CONSISTING OF 
SATELLITE BORNE REFLECTOR WITH PULSED RUBY LASER 
TO MEASURE TIME OF FLIGHT FOR ACCURATE RANGE 

A64-23997 


REFRACTEO RAY 

LASER BEAM STEERING BY POLARIZATION CONTROL, USING 
CONICAL REFRACTION PHENOMENA A65-12181 

REFRACTION 

LASER BEAM DEFLECTION IN REFRACTING MEDIUM, USING 
ELECTRIC FIELD TO VARY REFRACTIVE INDEX 

A64-14943 

REFLECTION AND REFRACTION IN NONTURBULENT AIR FOR 
DESIGN OF HIGH PRECISION LASER RADAR SYSTEMS 
EE-101 N64-18771 

REFRACTIVE INDEX 

ATMOSPHERIC PROPAGATION OF 0.63-MICRON RADIATION 
SPECTRUM FROM VERTICALLY POLARIZED HELIUM-NEON 
MASER AND REFLECTING TELESCOPE A64-10568 

LASER OUTPUT USED AS SOURCE FOR INTERFEROMETERS IN 
PLASMA REFRACTIVE INDEX MEASUREMENT 

A64-13373 

INTERFEROMETER STUDY OF TRANSIENT OPTICAL 
PHENOMENA PRODUCED BY THERMAL EXPANSION IN SOLID 
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REFRACTORY MATERIAL 


SUBJECT INDEX 


STATE LASER MATERIALS A64-16300 

DOUBLE SLIT DIFFRACTION OF COHERENT LIGHT FROM GAS 
LASER USED TO MEASURE INDEX OF REFRACTION 

A64-17636 

FRESNEL DRAG EFFECT USED IN RING LASER TO PRODUCE 
FREQUENCY MODE SPLIT FOR MOVING SOLID, LIQUID AND 
GAS MEDIA A64-242 13 

CHROMIUM INDUCED LIGHT DISPERSION IN R LINES OF 
RUBY, NOTING REFRACTION SHIFT IN LASER SPECTRUM 

A65-13600 

OPTICAL PUMPING EFFECT ON RUBY REFRACTIVE INDEX 
IN ANOMALOUS DISPERSION REGION 

SATR-2 N65-10518 

REFRACTORY MATERIAL 

SOLID STATE DEVICE, LASERS, REFRACTORY CRYSTALS, 
MOLECULAR RESONANCE, AND STRUCTURAL BAND RESEARCH 
ESD-TDR-64-47 N64-26264 

REFRIGERATING EQUIPMENT 

OPERATION OF A CAVITY-TYPE MASER IN A CLOSED-CYCLE 
HELIUM REFRIGERATOR A63-16780 

LIQUID HELIUM REFRIGERATION SYSTEM FOR MASER 
COOLING SYSTEM 

NASA-CR-56168 N64-20740 

REFRIGERATION 

RELIABLE, CONTINUOUS, CLOSED-CIRCUIT 4K 
REFRIGERATION FOR A MASER APPLICATION 

N62-17633 

REGENERATION 

APPROXIMATE SOLUTIONS FOR BUILD-UP, MAIN BODY AND 
DECAY OF OPTICAL GIANT PULSES FROM A Q-SWITCHED 
LASER A64-12500 

REGRESSION COEFFICIENT 

ABLATION OF SOLID UNDER EXPOSURE TO LASER 
RADIATION BEAM WITH REGARD TO EVAPORATION 
COEFFICIENT AND LINEAR REGRESSION RATE 

A64-25669 


RESOLVING POWER 

LASER RESEARCH - RUBY RELAXATION AND FLUORESCENT 
PHENOMENA, HIGH RESOLUTION SPECTOGRAPH, AND FLASH 
LAMP 

NRL-1553 N64-33 145 

RESONANCE 

THE FABRY-PEROT LASER RESONANCES 

AFCRL-62-778 N63-11672 

SEVERE RESONANCE ABSORPTION IN RUBY LASER AT ROOM 
AND LIQUID NITROGEN TEMPERATURES EXPLAINED BY 
INVERTED ELECTRON POPULATION EXCITATION 

A64-18977 

SOLID STATE PHYSICS RESEARCH - LASERS, SEEBECK 
COEFFICIENT, MATERIALS, SPECTROSCOPY, £ MAGNETISM 
AND RESONANCE 

ESD-TDR-63-584 N64-16868 

RESONANCE EFFECT 

RESONANCE COOPERATION OF NEODYMIUM ANO YTTERIUM 
RARE EARTH IONS IN LASERS A64-20351 

RESONANT CAVITY 

OSCILLATING AMMONIA MASER AS A DETECTOR OF 
MOLECULAR TRANSITIONS OCCURING IN AN AUXILIARY 
RESONANT STRUCTURE A63-23678 

APPROXIMATE SOLUTIONS FOR BUILD-UP, MAIN BODY AND 

DECAY OF OPTICAL GIANT PULSES FROM A Q-SWITCHED 
LASER A64-12500 

MASER AMPLIFIER COMPOSED OF ISOLATOR, RESONANT 
ACTIVE CAVITY ANO COUPLING IRISES, DETERMINING 
GAIN AND ISOLATION FUNCTIONS, LOSS, BANDWIDTH AND 
SENSITIVITY A64-19748 

X-BAND MICROWAVE MASER AMPLIFIER USING SLOW-WAVE 
CIRCUIT CONSISTING OF CASCADE OF IRIS-COUPLED RUBY 
RESONATORS SEPARATED BY GARNET ISOLATORS 

A64-19749 

QUANTUM FLUCTUATIONS IN SINGLE MODE CAVITY COUPLED 
TO LOSS OSCILLATORS IN THERMAL EQUILIBRIUM 

A64-2 337 0 


RELATIVISTIC EFFECT 

PROPOSED TEST OF RELATIVISTIC EFFECTS OF 
DEFLECTION OF LIGHT USING ARTIFICIAL SATELLITES 

A63-10644 

LASER LIGHT DETECTION OF TRANSVERSE DOPPLER 
EFFECT, USING LORENTZ TRANSFORMATION TO CORRELATE 
TWO REFERENCE SYSTEMS A64-14949 

TRANSVERSE DOPPLER EFFECT DETECTION USING 
RELATIVISTIC AND B ACKSC ATTER I NG EFFECTS IN LASER 
BEAM A64-24705 

RELATIVITY 

PROPOSED TEST OF RELATIVISTIC EFFECTS OF 
DEFLECTION OF LIGHT USING ARTIFICIAL SATELLITES 

A63-10644 

RELATIVITY THEORY 

VERIFICATION OF EINSTEINS THEORY OF RELATIVITY 
BY MEANS OF TWO MASERS WITH OPPOSING MOLECULAR 
BEAMS A63-12276 

TEST OF ISOTROPY OF SPACE FOR LIGHT PROPAGATION 
AND EFFECT OF EARTH ORBITAL VELOCITY ON VELOCITY 
OF LIGHT, USING HE-NE INFRARED MASERS 

A64-14959 


OPTIMUM CURVATURES FOR GASEOUS LASER MIRROR 
CAVITIES A64-2407 4 

RUBY LASER Q-SWITCHING TO PRODUCE GIANT PULSES BY 
USING SEMICONDUCTOR FLAT AS ONE MIRROR IN CAVITY 

A65-12380 

RESONANT FREQUENCY 

THE FABRY-PEROT LASER RESONANCES 

AFCRL-62-778 N63-11672 

RESONANT MODES OF LASER CAVITY HAVING END MIRRORS 
WITH PERIODIC REFLECTIVITY 

AFCRL-64-3 55 N64-32206 

RESONATOR 

THEORY OF OPEN RESONATORS FOR LASERS, CONSISTING 
OF PLANE MIRRORS, AND OF SECTIONS OF WAVEGUIDE 
WITH OPEN ENDS, CONSIDERING NATURAL FREQUENCY 
SPECTRUM A63-22790 

CHARACTERISTICS OF RUBY LASER MODES IN NOMINALLY 
PLANE PARALLEL RESONATOR N63-23545 

AMMONIA MOLECULAR OSCILLATOR OPERATION IN THE 
1.25-CM WAVELENGTH, EMPLOYING A DISK RESONATOR 

A64-10437 


RELAXATION TIME 

RELAXATION OSCILLATION, DAMPING AND RELAXATION 
PERIODS OF TOROIDAL RUBY LASERS MEASURED AS A 
FUNCTION OF PUMPING PERFORMANCE 

A64-I 1034 


MODE STRUCTURE 
FOR ROTATIONAL 
RESONATORS 
AFQSR-64- 1311 


OF LASER AND VECTOR WAVE EQUATION 
FIELDS IN SPHERICAL MIRROR 


N64-29837 


RADIATIVE LIFETIMES AND TOTAL DESTRUCTIVE 
COLLISION CROSS SECTIONS FOR ARGON LASER LEVELS 

A64-2 8 363 


RING 

TRAVELING WAVE RING LASER FOR ROTATION SENSING 
AB- 1272-001 1 N64-3327 5 


RELIABILITY 

RELIABILITY AND FAILURE MECHANISMS OF GASEOUS 
OPTICAL MASERS N64-20992 


RING DISCHARGE 

ANGULAR ROTATION DETECTION WITH RING RESONATOR GAS 
DISCHARGE LASER A64-18432 


1-56 


SUBJECT INOEX 


RUBY LASER 


ROTATING MIRROR 

Q- SWITCHING PROCESS EXAMINED, DESCRIBING TWO 
SYSTEMS BASED ON KERR CELL AND ROTATING MIRROR 

A65-12373 


ROTATION 

ELECTROMAGNETIC ANGULAR ROTATION SENSOR - 
TRAVELING WAVE RING LASER 

AB-1I08-C016-1 N64-29284 

TRAVELING WAVE RING LASER FOR ROTATION SENSING 
AB- 1272-001 I N64-33275 

RUBIDIUM 

SELF-SUSTAINED LASER OSCILLATIONS IN OPTICALLY 
PUMPED RUBIDIUM 87 AT GROUND STATE HYPERFINE 
TRANSITION FREQUENCY A64-21002 

EFFECTS OF OPTICAL PUMPING AND BUFFER GASES ON 
RUBIDIUM MASER GAIN A64-27433 

RUBY 

RESEARCH ON RUBY AND AMMONIA MASER AMPLIFIER 

N62-14658 

RADIATION PATTERNS AND AXIAL MODES OF RUBY LASERS 
AFCRL— 62-386 N62-15473 

PULSED RUBY LASER FOR PLASMA INTERFEROMETRY 
LAMS-2734 N62-1 5636 

RUBY LASER AS A RAMAN SOURCE N62-17890 

SPECTROSCOPIC STUDIES WITH THE RUBY LASER 

N62-17893 

EMISSION MODE PATTERNS OF RUBY LASERS 

N62-17905 

LASER RESEARCH - RUBY RELAXATION AND FLUORESCENT 
PHENOMENA, HIGH RESOLUTION SPECTOGRAPH, AND FLASH 
LAMP 

NRL-1553 N64-33 145 

CHROMIUM INDUCED LIGHT DISPERSION IN R LINES OF 
RUBY, NOTING REFRACTION SHIFT IN LASER SPECTRUM 

A65-13600 

SPECTRAL LINES IN LASER MATERIALS - CONCENTRATED 
RUBY AND ERBIUM-DOPED LANTHANUM TRIFLUORIDE 
TDR-169/3250-24/TN-1 N65-11687 

RUBY LASER 

MODE SEQUENCES IN RUBY LASER EMISSION 

A63-1 0795 

MIRROR ALIGNMENT IN RUBY LASER OPERATION 

A63-10826 

COHERENCE AND INDIRECTIVITY OF EMISSION FROM A 
RUBY LASER A63-11431 

MODULATION OF RUBY LASERS BY A NITROBENZENE KERR- 
CELL MODULATOR A63-12295 

EXPERIMENT IN WHICH THE OSCILLATORY OUTPUTS FROM 
DIFFERENT SECTIONS OF A RUBY-LASER ROD ARE 
CORRELATED A63-12503 

MEASUREMENT OF RUBY LASER BEAM DIVERGENCE 
RADIATED IN A 2-LOBE PATTERN A63-13107 

OBSERVATION AND EXPLANATION OF QU AS I-CONT INUOUS 
OUTPUT FROM A RUBY OPTICAL MASER OSCILLATING WITH 
NON-UNIFORM ENERGY DISTRIBUTION ALONG THE MASER 
ROD A63-13595 

FACTORS ENTERING INTO THE CONTINUOUS OPERATION OF 
OPTICALLY PUMPED SOLID-STATE LASERS, WITH 
NUMERICAL ESTIMATES FOR RUBY AND NEODYMIUM 

A63-13799 

STUDY OF THE QUANTUM EFFICIENCY OF RUBY, SHOWING 
THAT TO 240 DEGREES CELSIUS THE EFFICIENCY IS 
INDEPENDENT OF TEMPERATURE A63-13811 

DESCRIPTION OF A TOROIDAL RUBY LASER WHERE MODE 
SELECTION, CAVITY QUANTA AND COUPLING IN THE 
OUTWARD DIRECTION ARE CONTROLLED SEPARATELY 


A6 3- 14634 

INVESTIGATION OF Q-SPOILING WHEN AN EASILY 
VAPORIZED ABSORBING FILM, LOCATED WITHIN THE 
RESONANT STRUCTURE OF A RUBY LASER, IS DESTROYED 
BY INITIAL STIMULATED EMISSION A63-16269 

OBSERVATION OF LOW FREQUENCY BEATS BETWEEN 
TRANSVERSE MODES IN RUBY LASERS 

A63-16777 

INVESTIGATION OF THE EFFECTS OF GAMMA IRRADIATION 
ON THE PERFORMANCE OF RUBY LASER RODS 

A63-16786 

MOLECULAR ABSORPTION PROBLEMS IN RELATION TO RUBY 
LASER WAVE PROPAGATION IN THE ATMOSPHERE 

A63-16787 

SOLUTION OF DIFFERENTIAL EQUATIONS GOVERNING 
INVERSION AND PHOTON DENSITY IN A LASER DURING 
GIANT PULSE OPERATION A63-18630 

TRANSIENT PHENOMENA IN THE EMISSION FROM RUBY 

LASERS INVESTIGATED, USING AN IMAGE CONVERTER 
CAMERA A63-20 182 

LASER DEVELOPMENTS INCLUDING NEW SEMICONDUCTOR 
JUNCTION LASERS AND TECHNIQUES TO ACHIEVE HIGHER 
EFFICIENCY, OUTPUT, AND PEAK POWER 

A63-20307 

UTILIZATION OF PHOTOELECTRIC MIXING TECHNIQUES TO 
INVESTIGATE RUBY LASER OUTPUT INCLUDING 
OSCILLATION FREQUENCIES A63-21164 

UTILIZATION OF HIGH-SPEED IMAGE CONVERTER CAMERA 
TO STUDY THE TIME VARIATION OF THE OUTPUT 
RADIATION FROM A 15-CM-LGNG RUBY LASER 

A63-2 1 167 

STIMULATED RAMAN SCATTERING IN ORGANIC LIQUIDS 
WHICH ARE PLACED IN A FABRY-PEROT OPTICAL CAVITY 
ANO EXCITED BY A GIANT RUBY LASER PULSE 

A63-21174 

COMPARISON OF NEAR AND FAR FIELD RADIATION 
PATTERNS FOR TWO DIFFERENT RUBY LASER CRYSTALS OF 
DIFFERING OPTICAL QUALITY A63-21175 

OPERATION OF A MICROWAVE RUBY MASER IN WHICH THE 
PUMP SIGNAL IS THE OPTICAL EMISSION OF A RUBY 

LASER A63-21337 

FABRY-PEROT INTERFEROMETER USED TO MEASURE HOW 
THE SPECTRAL COMPOSITION OF THE RADIATION OF A 
RUBY LASER VARIES WITH TIME A63-22060 

MEASUREMENT OF THE COHERENCE TIME OF LIGHT PULSES 
EMITTED BY A RUBY OPTICAL MASER 

A63-22069 

MICROWAVE MASER ACTION IN RUBY AT LIQUID NITROGEN 
TEMPERATURE USING A RUBY LASER AS A PUMP 

A63-22385 

ORANGE RUBY, GROWN BY A VAPOR-PHASE PROCESS, HAS 
GREATER POTENTIAL OVER PINK RUBY AS MASER MATERIAL 

A63-23809 

METHODS FOR THE PRECISION FABRICATION OF RUBY 
LASER RODS TO CONTROL THRESHOLD LEVEL, BEAM 
DIVERGENCE, END-COATING REFLECTIVITY AND OTHER 
OPTICAL AND MECHANICAL PARAMETERS 

A63-24172 

RUBY LASER STIMULATION OF RAMAN EMISSION FROM 
ORGANIC LIQUIDS A63-24809 

EFFECTS OF OUTPUT COUPLING ON THE EXCITATION 
REQUIRED FOR OSCILLATION THRESHOLD AND ON THE 
STEADY STATE OUTPUT OF RUBY OPTICAL MASERS 

A63-24849 

INVESTIGATION OF THE SPECTRAL CHARACTER OF THE 
GIANT PULSE EMITTED BY A RUBY LASER 

A63-25278 

OBSERVING LASER ACTION FROM THE R2 LINE IN RUBY 
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RUBY LASER CONT 


SUBJECT INDEX 


AFCRL-62-716 N63-11035 

PUMP ENERGY REDUCTION REQUIRED FOR SOLID STATE 
RUBY LASER BY GAMMA RAY DAMAGE AND HIGH STATIC 
PRESSURE APPLICATION - MICROWAVE SPECTRUM 

N63-I8709 


SPECTRUM, EXAMINING TIME DEPENDENCE OF EXCITATION 
MODES A64-13286 


STIMULATED RAMAN SPECTRA FOR HYDROGEN, 
AND METHANE BY FOCUSING OUTPUT OF RUBY 
CELL CONTAINING GAS 


DEUTERIUM 
LASER INTO 
A64-13343 


EFFECT OF CRYSTAL STRUCTURE IMPERFECTIONS ON LASER 
OUTPUT OF RUBY LASERS - DISLOCATION ETCHING 
TD R-16 9/3 240-0 1 /TN-2 N63-20668 

CHARACTERISTICS OF RUBY LASER MODES IN NOMINALLY 
PLANE PARALLEL RESONATOR N63-23545 

MEASUREMENT OF RAMAN SCATTERING CROSS SECTIONS FOR 
CALCULATING STIMULATED RAMAN SCATTERING EFFECTS - 
RUBY LASER N63-23546 

IMPROVEMENT OF RUBY GROWTH VIA FLAME FUSION 
CRYSTAL GROWTH FOR LASERS N63-23550 

AXIAL MODE SPLITTING TO DETERMINE RUBY LASER 
OUTPUT USING A PHOTODIODE TO DETERMINE PHOTOBEATS 
BETWEEN THE AXIAL MODES A64-I0422 

OPTICAL SUPERHETERODYNE SPECTROMETER AND THE 
TECHNIQUE OF EXFOCAL PUMPING IN ELLIPTICAL MIRRORS 
FOR SPLITTING OF AXIAL MODES IN RUBY LASERS 

A64-I0423 


STIMULATED RAMAN EMISSION OF STOKES AND ANTISTOKES 
LINES FROM DIAMOND, CALCITE AND ALPHA-SULFUR 
SINGLE CRYSTALS, PLACED WITHIN FEEDBACK PATH OF 
GIANT PULSE LINDE RUBY LASER A64-I3347 

MULTIMODE OPERATION OF RUBY LASER NEAR THRESHOLD, 
MADE POSSIBLE BY NONUNIFORM SPATIAL DISTRIBUTION 
OF EXCITED IONS, PROVIDING A NONLINEAR COUPLING 
BETWEEN VARIOUS MODES A64-I3355 

RUBY LASER GIANT PULSE GENERATION, USING GAIN 
SWITCHING A64-13365 

HIGH ENERGY ION PRODUCTION IN CARBON, ALUMINUM, 
SILVER AND TITANIUM PLASMAS, USING GIANT PULSES 
FROM RUBY LASERS A64-13367 

RADIATION ANGLE MEASUREMENTS FOR RUBY LASER OUTPUT 

A64-13670 

LASER EMISSION FROM MOVING RUBY ROD 

A64-13671 


PULSED LASER OPERATION PRODUCED BY COMPLETE 
INTERNAL REFLECTION IN A RUBY RING AT ROOM 
TEMPERATURE A64-106I5 


SHOCK WAVES IN A XENON FLASHTUBE AT LASER PUMPING 
ENERGIES STUDIED, NOTING DETERIORATING EFFECT OF 
SHOCK ON TUBE A64-14048 


FARADAY EFFECT AS A Q-SWITCHING TECHNIQUE FDR A SIZE ANO LOCATION OF LASER BEAM DETERMINED BY 

RUBY LASER A64-I0621 CARBON PAPER METHOD A64-14271 


HEATING EFFECTS OF FOCUSED LASER BEAM ON STEEL, 
BRASS AND ALUMINUM RECORDED BY HIGH SPEED 
PHOTOGRAPHS A64-10764 

RATE EQUATIONS FOR SWITCHING OF REGENERATION IN 
OPTICAL RESONATOR OF RUBY LASER, EXAMINING PULSED 
REFLECTION AND PULSED TRANSMISSION MODES 

A64-I092I 

INTENSITY DISTRIBUTION OF LASER LIGHT BEAM AT 
LARGE ANGLES, NOTING DECREASE WITH ANGLE IN PLANE 
OF POLARIZATION A64-10949 

RELAXATION OSCILLATION, DAMPING AND RELAXATION 
PERIODS OF TOROIDAL RUBY LASERS MEASURED AS A 
FUNCTION OF PUMPING PERFORMANCE 

A64-11034 

SPATIAL HOLE BURNING MODEL FOR RUBY LASERS WITH 
SIMULTANEOUS OSCILLATION AT TWO OPTICAL 
FREQUENCIES A64-1I075 

RUBY LASER PULSES USED TO WELD METALS IN 
SEMICONDUCTOR DEVICES A64-1I170 

ELECTRON DENSITY DISTRIBUTION AND ELECTRON 
VELOCITY DISTRIBUTION IN PLASMA MEASURED BY MEANS 

OF A RUBY LASER A64-1I447 

RUBY LASER EXCITATION, USING A HIGH CURRENT THETA 
PINCH IN ARGON A64-1I937 

THERMALLY TUNED, PULSED RUBY LASER FOR MEASURING 
R SUB 1 LINEWIDTHS IN RUBY FOR TEMPERATURES 
BETWEEN 77 AND 125 DEGREES K A64-I2009 

HIGH INTENSITY, PULSED-BEAM GENERATION FOR 
OBSERVING ELECTRICAL BREAKDOWN AT OPTICAL 
FREQUENCIES AND NONLINEAR OPTICAL EFFECTS, USING A 
RUBY LASER 

SAE PAPER 8168 A64-12106 

ABSOLUTE EMISSION INTENSITY MEASUREMENT AT 
FLUORESCENT LINE PEAK DETERMINES FLASH ENERGY 
NECESSARY TO CAUSE LASER OSCILLATION 

A64-12505 

GAS DISCHARGE TUBES FILLED WITH ARGON FOUND TO BE 
AS EFFECTIVE AS XENON DISCHARGE TUBES FOR PUMPING 
A RUBY LASER A64-13201 

COHERENCE ANO TIME SCANNING OF RUBY LASER EMISSION 


RUBY LASER LIGHT DOWN CONVERSION AND AMPLIFICATION 
INTO MICROWAVES BY A PARAMETRIC AMPLIFIER 

A64-15046 

PERIODIC RELAXATION OSCILLATION AND SPIKELESS 
EMISSION OF A SHORT RUBY LASER, CONSIDERING 
OPTICAL PUMPING EFFICIENCY A64-157I0 

RUBY CRYSTAL, GROWN FROM FLUX OF LEAD MONOXIDE AND 
BORON OXIOE, EXAMINED FOR LASER CHARACTERISTICS 

A64-15825 

ACOUSTIC SIGNAL GENERATION IN LIQUIDS OUE TO 
THERMAL STRESS TRANSIENTS A64-15890 

PHOTOBEATS STUDIED, USING INTENSITY MODULATED RUBY 
LASER OUTPUT A64-16304 

SPECTRAL COMPOSITION AND CHARACTERISTICS OF RUBY 
LASER OPERATING WITH GENERATED PULSE LENGTH OF 
APPROXIMATELY 10 MSEC AT TEMPERATURES FROM 80 TO 
100 DEGREES K A64-17360 

PULSATIONS OR SPIKING IN POWER OUTPUT OF RUBY 
LASER A64-17361 

METAL ION EMISSION VELOCITY DEPENDENCE ON RUBY 
LASER GIANT PULSE HEIGHT A64-17542 

METAL PHTHALOCYANINES DISSOLVED IN LIQUID ORGANIC 
SOLVENTS FOR USE AS REPEATABLE Q-SWITCHING 
ELEMENTS FOR RUBY LASERS A64-17608 

OPTICAL BANDWIDTH DETERMINED FROM PHOTOELECTRIC 
MIXING EXPERIMENTS, USING LIGHT BEAMS FROM TWO 
INDEPENDENT RUBY LASERS A64-17635 

OPTICAL RADAR EXPERIMENTS USING RUBY LASER 
INDICATE EXISTENCE OF SCATTERING LAYER IN UPPER 
LATITUDE AND CORRELATION WITH METEORIC 
FRAGMENTATION MODEL A64-17912 

SPIKE PULSE MEASUREMENTS OF RELAXATION OSCILLATION 
IN OUTPUT OF RUBY LASER A64-18397 

SEVERE RESONANCE ABSORPTION IN RUBY LASER AT ROOM 
AND LIQUID NITROGEN TEMPERATURES EXPLAINED BY 
INVERTED ELECTRON POPULATION EXCITATION 

A64-18977 

AXIAL MODE BEATING IN Q-SWITCHED RUBY LASERS 
OBSERVED IN SPECIALLY DESIGNED PHOTOTUBE ASSEMBLY 
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A64-18984 

UNIFORM RELAXATION OSCILLATIONS IN SHORT RUBY 
LASERS OF PLANAR FABRY-PEROT TYPE AT LOW AND HIGH 
PUMPING EFFICIENCY A64-19042 

MAGNETIC FIELD CAUSES SPLITTING OF EMISSION 
SPECTRUM LINES GENERATED BY RUBY LASER 

A64-19349 

OPTICAL HARMONICS PRODUCED BY RUBY LASER LIGHT 
PASSING THROUGH NONLINEAR CRYSTAL, NOTING FACTORS 
AFFECTING COHERENT INTERACTION LENGTH 

A64-19386 

TIME DEPENDENCE OF REFLECTIVITY OF SEMICONDUCTORS 
EXCITED BY GIANT PULSE RUBY LASER 

A64-22832 

STIMULATED RAMAN EMISSION FROM NITROBENZENE FILLED 
CAVITY AT 90 DEGREES TO RUBY LASER BEAM 

A64-22834 

THRESHOLD CONDITIONS OF CONTINUOUSLY OPERATING 
RUBY LASER, EXAMINING NONLINEARITY OF FLUORESCENCE 
VS OPTICAL PUMPING A64-23965 

STIMULATED SPECTRUM COMPONENTS OF RUBY LASER 
EMISSION INVESTIGATED AT LIQUID NITROGEN 
TEMPERATURE A64-23969 

DEPUMPING MECHANISMS LIMITING INVERSION IN RUBY 
LASER, DESCRIBING SPONTANEOUS DECAY, 

SUPERRADIANCE, PRELASERING, INTERNAL MODES AND 
LATERAL DEPUMPING A64-23974 

RUBY LASER EMISSIONS MODULATED BY CHANGING FOCAL 
LENGTH OF MIRROR AND LENS A64-23975 

LASER OSCILLATION THRESHOLD, EXAMINING EFFECTS OF 
CHROMIUM ION CONCENTRATION, RUBY SAMPLE OIAMETER 
AND LENGTH, CAVITY END PLATE REFLECTIVITY AND 
TEMPERATURE A64-23977 

MECHANICAL EFFECTS OF PHOTOMACHINING WITH GENERATOR 

USING LASER BEAM A64-23998 

TIME DEPENDENCE OF PULSED RUBY LASER COHERENCE, 
EMISSION SPECTRUM AND PULSATION 

A64-24014 

SECOND HARMONIC GENERATION WITH NEODYMIUM LASERS, 
INCLUDING INVESTIGATION OF BEAM MIXING IN 
PIEZOELECTRIC CRYSTALS A64-24038 

NONLINEAR RATE EQUATIONS FOR RUBY LASER, 

DISCUSSING DAMPING RATE OF LARGE AMPLITUDE 
OSCILLATIONS A64-24198 

PULSE PRODUCED BY RUBY LASER USING CP.YPTOCYANINE 
IN METHANOL AS NONDESTRUCTIVE PASSIVE Q-SWITCH 

A64-24205 

AVOIDING MULTIMOLDING IN RUBY LASER WITH 
PI EZOELECTRICALLY EXCITED VIBRATING REFLECTOR 

A64-24209 

MAGNETIC FIELD CAUSES SPLITTING OF EMISSION 
SPECTRUM LINES GENERATED BY RUBY LASER 

A64-24514 

NONLINEAR OPTICS OF LIGHT AS INTENSE AND 
MONOCHROMATIC AS WAVES AT RADIO FREQUENCIES, 
SHOWING IDENTICAL PROPERTIES AS RADIO WAVES 

A64-25470 

NUMERICAL EXPRESSION FOR FILAMENTOUS MODE 
STRUCTURE OF RUBY LASER CRYSTALS 

A64-25509 

AMPLITUDE MODULATION OF RUBY LASER BEAM BY 
CHANGING LINEAR POLARIZATION WITH CONTROLLABLE 
MAGNETIC FIELD A64-26I09 

GRAPHIC REPRESENTATION OF PHASE STRUCTURE OF BEAM 
FROM RUBY LASER A64-26444 

INCOHERENT AND COOPERATIVE SCATTERING OF RUBY 
LASER LIGHT BY HYDROGEN ARC PLASMA 


A64-265I0 

STIMULATED EMISSION SPECTRA OF RUBY LASER OPERATED 
IN TRAVELING WAVE MODE, EXAMINING HOMOGENEOUS 
BROADENING OF ZERO PHONON LINES 

A64-26843 

RUBY LASER USED TO AMPLIFY AND FACILITATE 
MEASUREMENT OF BRILLOUIN LIGHT SCATTERING 

A64-27387 

TIME DEPENDENT VARIATION OF RUBY LASER STIMULATED 
EMISSION INTENSITY A64-27443 

RUBY LASER THRESHOLD PUMPING AND EMISSION ENERGIES 
RELATED TO TRANSMISSION COEFFICIENT, ROD DIAMETER 
AND THRESHOLD LEVEL A64-28037 

ELEMENTS OF SOLID STATE LASER AND PRINCIPLES OF 
GENERATION OF COHERENT LIGHT A64-286I0 

OPTICAL MASER EXPERIMENTS - RUBY LASER 

TDR— 169/32 50-22 /TR— 2 N64-13744 

NEAR AND FAR FIELD BEAM DIFFRACTION PATTERNS OF 
RUBY LASER NEAR THRESHOLD N64-13745 

AXIAL VIBRATION MODES IN RUBY LASER OUTPUT 
OPERATED NEAR THRESHOLD N64-13746 

RAYLEIGH SCATTERING OF RUBY LASER BEAMS BY LIGHT 
GASES 

AFCRL-63-549 N64-14684 

PEAK POWER VARIATIONS IN RUBY LASERS 

. N64-15365 

MICROWAVE THEORY - BREAKDOWN OF GASES BY RUBY 

LASER RADIATION 

REPT. -1579-7 N64-15371 

ELECTRON TEMPERATURE AND DENSITY DETERMINATION IN 
HELIUM PLASMA USING THOMSON-SCATTERED RADIATION 
FROM RUBY LASER N64-19066 

STORAGE AND INTERNAL PROPAGATION LOSSES AFFECTING 
EFFICIENT OUTPUT PERFORMANCE OF RUBY LASER 
AFCRL-64-1 51 N64-19665 

DEFECTS IN RUBY LASER CRYSTALS 

ATN-64/9236/-10 N64-20718 

TRANSMISSION AND ATTENUATION OF RUBY LASER LIGHT 
THROUGH WATER 

NRL-5941 N64-20847 

CORRELATION OF LASER PERFORMANCE WITH OPTICAL 
QUALITY OF RUBY CRYSTAL 

US AELRDL-TR-2408 N64-20848 

PULSED RUBY LASER SYSTEM FOR DETERMINATION OF 
PLASMA ELECTRON DENSITY AND TEMPERATURE 
UCRL-7712 N64-21012 

INTENSITY AND SHAPE OF REFLECTED RUBY LASER PULSES 

FOR OPTICAL RADAR SYSTEMS 

RTD-TDR— 63-4148 N64-21020 

TRANSVERSE MOOES OF RUBY LASERS USING BEAT 

FREQUENCY DETECTION AND FAST PHOTOGRAPHY 

AFC RL— 64-434 N64-27473 

ZEEMAN EFFECT AND RUBY LASER POLARIZATION 

NAS A-CR-58358 N64-28754 

ABSOLUTE VALUE OF OPTICAL GAIN IN RUBY LASERS AS 
FUNCTION OF INHOMOGENEOUS MAGNETIC FIELD INTENSITY 

NASA-CR-58627 N64-28835 

ORGANIC DYE MATERIALS FOR USE WITH PASSIVE RUBY 
LASER Q-SWITCHING ELEMENTS 

TO-B-64-54 N64-30685 

RUBY, GAS, AND LIQUID LASER DEVELOPMENT 
F TO— TT- 64-565/ 1 £2 £3 £4 N64-32045 

POWER DEPENDENT FREQUENCY SHIFTS IN RUBY LASERS 

ATN-64/9216/-3 N64-32252 


1-59 


RUBY MASER 


SUBJECT INDEX 


GAMMA IRRADIATION EFFECTS ON RUBY LASER 

CHARACTERISTICS - MATHEMATICAL MODEL 

NSF-7 N64-32322 

RUBY LASER CRYSTAL GROWTH 

ASD-TDR-63-747 N64-32523 

OPTICAL CHARACTERISTICS OF RUBY LASER EMISSION AND 
DESIGN OF HELIUM-NEON GAS LASERS 

AROD-33C9-5 N64-33692 

GAIN IN RUBY LASER CRYSTALS AS FUNCTION OF 
INHOMOGENEOUS MAGNETIC FIELD INTENSITY 
NASA-CR-593I3 N64-33805 


TECHNIQUE APPLIED TO TRANSMISSION LINES 

A65-12442 

RUBY LASER MECHANISM - COMMUNICATION SYSTEMS £ 
WEAPON APPLICATIONS 

FTD-TT- 64 -794/1 N65-10386 

RUBY LASER AMPLIFICATION AT LIQUID NITROGEN 
TEMPERATURES 

TK-2486 N65-10492 

OPTICAL PUMPING EFFECT ON RUBY REFRACTIVE INDEX 
IN ANOMALOUS DISPERSION REGION 

SATR-2 N65-105I8 


ABSORPTION OF RUBY LASER ROD RUBY LASER SPARK GAP AND TRIGGERING RESPONSES 

NAS A-CR-59314 N64-33806 GNE/PHYS/ 64- 1 3 N65-1I333 


OSCILLATOR CHARACTERISTICS OF COOLED UNSILVERED 
RUBY LASERS OPERATING AT 77 DEGREES K 

A65-10222 


RECORDING POLARIZATION OF LIGHT OUTPUT FROM RUBY 
LASER A65-I0304 


MULTIPHOTONIC PROCESSES FOR AIR BREAKDOWN UNDER 
ACTION OF RUBY LASER BEAM A65-I0665 


EMISSION SPECTRUM OF RUBY LASER WITH EXTERNAL 
SPHERICAL MIRRORS IN NONDAMPING INTENSITY 
FLUCTUATIONS AND QUASI-STEADY GENERATION 

A65-11027 


RUBY LASER INDUCED BREAKDOWN IN ARGON AND AIR 
AS FUNCTIONS OF GAS PRESSURE AND PEAK LASER 
PULSE POWER 

REPT. -1579-12 N65-12477 

STATISTICAL FLUCTUATION MEASUREMENTS IN OPTICAL 
SECOND HARMONIC GENERATION USING LONG AND SHORT 
TIME CONSTANT DETECTOR CIRCUITS OF RUBY LASER 
BEAM 

TN-R-121 N65-12920 

BEAM DIVERGENCE AND FAR-FIELD PATTERNS OF RUBY 
RODS OF VARYING OPTICAL QUALITY FOR LASER STUDY 
ECOM-2478 N65-I3041 


RUBY OPTICAL MASER RADIATION OUTPUT, RESONANT 
CAVITY AND OPERATION CONDITIONS 

A65-II933 

LIDAR /LIGHT DETECTING AND RANGING/ DEVICE FOR 
METEOROLOGICAL OBSERVATIONS USING RUBY LASER 

A65-I205I 

RADIAL PUMP ENERGY DISTRIBUTION IN RUBY ROD 
DETERMINED FROM t\,EAR FIELD FLUORESCENT EMISSION 
PATTERNS A65-I2 176 

BAND AND STRUCTURELESS SPECTRUM PRODUCED BY ACTION 
OF FOCUSED RUBY LASER BEAM IN SODIUM URANYL 
ACETATE CRYSTAL A65-I2282 

ELECTRON CONCENTRATION AND DISTRIBUTION FUNCTION 
MEASURED WITH RESPECT TO VELOCITY BY LIGHT 
SCATTERING FROM RUBY LASER ON FREE PLASMA 
ELECTRONS A65-12288 


RUBY MASER 

RADIO FREQUENCY SPECTROGR APHIC DETERMINATION OF 
RUBY MASER PROPERTIES AT ROOM TEMPERATURE AND 
BOILING POINT OF LIQUID NITROGEN, AS A FUNCTION OF 
CHROMIUM CONCENTRATION, MAGNETIC FIELD INTENSITY 
AND RF EXCITATION A63-24382 

DUAL-CAVITY RUBY MASER USED IN MARS RADAR 
EXPERIMENT 

NASA-CR-52020 N63-22877 

FILLING FACTOR AND ISOLATOR PERFORMANCE OF 
TRAVELING WAVE MASER A64-19290 

INTERMODULATION DISTORTION MEASUREMENTS IN RUBY 
TRAVELING WAVE MASER A64-19934 

THREE-LEVEL SOLID STATE RUBY MASER OPERATING IN S- 
BAND INVESTIGATED, USING SPIN HAMILTONIAN 

A64-23446 


SYNTHETIC RUBY EXAMINED FOR FEASIBILITY OF 
GENERATING MICROWAVE RADIATION BY LASER PUMPING 

A65-12358 

RUBY LASER RANGEFINDER DESIGN CONSIDERING EFFECTS 
OF 3ACKSCATTERING, ATMOSPHERIC MICROTURBULENCE AND 
FLUCTUATIONS IN PHOTOELECTRIC EMISSIONS AND 
MULTIPLIER GAIN A65-12363 


SPIN LATTICE RELAXATION TIME RELATION TO 
OSCILLATION CHARACTERISTICS AND TEMPERATURE 
DEPENDENCE OF X-BAND PULSED RUBY MASER 

A64-23451 

MILLIMETER WAVE GENERATION IN OPTICALLY PUMPED 
RUBY MASER COOLED BY LIQUID NITROGEN 

A64-23455 


RUBY LASER Q-SWITCHING TO PRODUCE GIANT PULSES BY 
USING SEMICONDUCTOR FLAT AS ONE MIRROR IN CAVITY 

A65-1 2 380 

HIGH TEMPERATURE HYDROGEN PLASMA PRODUCED BY 
FOCUSED LASER BEAM, EXAMINING RESTRICTIONS ON 
TEMPERATURE, ION DENSITY, LASER ENERGY, PLASMA 
DIMENSIONS AND MAGNETIC FIELD A65-1238I 

LIMITATIONS IN INTERFEROMETRY TECHNIQUES IMPOSED 
BY CHARACTERISTICS OF LIGHT SOURCE SOLVED BY USING 
LASER A65-12383 

PORTABLE LASER RANGEFINDER PERFORMANCE 
CHARACTERISTICS DESCRIBING Q-SWITCH ARRANGEMENT 

A65-1239I 

LASER OUTPUT BEHAVIOR OF ALUMINUM COVERED RUBY 
UNDER VARIANT OPERATION CONDITIONS 

A65-1 2 394 

SAFETY THRESHOLDS CALCULATED FOR AMOUNT OF LASER 
RADIATION HUMAN EYE CAN ABSORB A65-I2397 


RUBY TRAVELING-WAVE MASERS FOR TELSTAR SATELLITE 
COMMUNICATION SYSTEMS N64-11088 

MILLIMETER t SUBMILLIMETER RUBY MASER - POPULATION 

CHANGE AND R-LINE ABSORPTION COEFFICIENT 
AD-429381 N64-15757 

RESONANT SUSCEPTIBILITY ASSOCIATED WITH MICROWAVE 
TRANSITION OF PARAMAGNETIC MATERIAL IN RUBY MASER 
CAVITY A65-10219 

DIRECT OBSERVATION OF DIFFERENCE FREQUENCY SIGNAL 
IN THREE-LEVEL SOLID STATE TRAVELING WAVE RUBY 
MASER A65-10220 

APPROXIMATION OF SPIN-LATTICE RELAXATION USED TO 

SIMPLIFY ANALYSIS OF SELF-CROSS-RELAXATION MASER 
PERFORMANCE A65-10548 

RUTILE 

CHROMIUM DOPED RUTILE TRAVELING WAVE MASER 
NASA-TN-D-2490 N64-29453 


THREE AND FIVE MEDIA LASERS INVESTIGATED FROM 
STANDPOINT OF DISTRIBUTED IMPEDANCE, USING 
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S 

SAMARIUM 

EMISSION SPECTRUM OF LASER USING FLUORITE 
ACTIVATED BY DIVALENT SAMARIUM, WITH LINE 
BROADENING BY CRYSTAL HEATING A64-23483 

SAPPHIRE 

REPORT ON OBSERVED MASER ACTION IN TRIVALENT 
IRON-DOPED SAPPHIRE IN THE ABSENCE OF A MAGNETIC 
FIELD A63-12846 

FABRICATION OF SAPPHIRE QUARTER-WAVE PLATES FOR 
USE WITH RUBY IN NOVEL LONGITUDINAL MODE 
SELECTOR - LASER DEVICE 

AD-600267 N64-20905 

SATELLITE COMMUNICATION 

RUBY TRAVELING WAVE MASER DESIGN AND PERFORMANCE 
IN CONNECTION WITH THE TELSTAR SATELLITE GROUND 
COMMUNICATION SYSTEM, NOTING LOW NOISE TEMPERATURE 

A63-22496 

RUBY TRAVELING-WAVE MASERS FOR TELSTAR SATELLITE 
COMMUNICATION SYSTEMS N64-11088 

TRAVELING WAVE MASER FOR SATELLITE COMMUNICATION 
GROUND STATION RECEIVER - TELSTAR SATELLITE 

N64-11089 

SATELLITE CONFIGURATION 

SATELLITE CONFIGURATIONS FOR REFLECTION OF OPTICAL 
SIGNALS FROM HIGH POWER LASERS 

AFCRL-64-475 N64-29909 

SATELLITE OBSERVATION 

DOPPLER EFFECT OBSERVATION IN REFLECTED LASER BEAM 
FOR SATELLITE VELOCITY MEASUREMENT 

AD-434227 N64-21185 

SATURATION 

ISOTOPE SHIFT AND SATURATION BEHAVIOR OF 1-5 MU 
OPTICAL TRANSITION OF NEON MASERS 

N63-1 5453 

SCATTERING 

OPTICAL MASER APPLIED TO BRILLOUIN SCATTERING 
SPECTROSCOPY 

AO-432142 N64-16834 

SCATTERING CROSS SECTION 

MEASUREMENT OF RAMAN SCATTERING CROSS SECTIONS FOR 
CALCULATING STIMULATED RAMAN SCATTERING FFFECTS - 
RUBY LASER N63-23546 

SCHAWLOW-TOWNE INSTABILITY 

REVIEW OF THE THEORY AND PRACTICE OF LASER 
OPERATION INCLUDING A DERIVATION OF THE SCHAWLOW- 
TOWNES INSTABILITY A63-12293 

SCHROEDINGER EQUATION 

ANALYSIS OF OPTICAL-MASER OPERATION USING 
MAXWELLS AND SCHROEDI NGERS EQUATIONS 

A63-12300 

SCIENTIFIC SATELLITE 

PROPOSED TEST OF RELATIVISTIC EFFECTS OF 
DEFLECTION OF LIGHT USING ARTIFICIAL SATELLITES 

A63-10644 


SECONDARY HARMONIC GENERATION 

RELATIVE MAGNITUDE OF TWO INDEPENDENT COEFFICIENTS 
APPEARING IN THE TENSOR DESCRIBING THE SYMMETRY 
OF SECOND HARMONIC GENERATION IN LASER BEAMS IN 
QUARTZ A63-18864 

SECOND HARMONIC GENERATION WITH NEODYMIUM LASERS, 
INCLUDING INVESTIGATION OF BEAK MIXING IN 
PIEZOELECTRIC CRYSTALS A64-24038 

SEEBECK COEFFICIENT 

SOLID STATE PHYSICS RESEARCH - LASERS, SEEBECK 
COEFFICIENT, MATERIALS, SPECTROSCOPY, 6 MAGNETISM 
AND RESONANCE 

ESD— TDR-63-584 N64-16868 

SEISMOGRAPH 

SE I SOMOGR APHS , BOTH OF PENDULUM AND STRAIN TYPES, 
WHICH WILL USE GASEOUS LASER TRANSDUCERS 

A63-26026 


SELF-SUSTAINED EMISSION 

SELF-SUSTAINED LASER OSCILLATIONS IN OPTICALLY 
PUMPED RUBIDIUM 87 AT GROUND STATE HYPERFINE 
TRANSITION FREQUENCY A64-21002 

SEMICONDUCTOR 

SEMICONDUCTOR MASER EXPERIMENTS PRODUCING 
COHERENT RADIATION FROM GALLIUM ARSENIDE DIODES 

A63-10945 

DISCUSSION OF SEMICONDUCTOR FLUORESCENCE AND ITS 
POSSIBLE USE IN AN OPTICAL MASER, WITH ATTENTION 
GIVEN TO SHARP-LINE EMISSION IN CADMIUM SULFIDE 

A63-11878 

SEMICONDUCTOR LASER IN WHICH INFRARED LIGHT OF A 
SINGLE FREQUENCY IS PRODUCED BY GALLIUM ARSENIDE 
JUNCTIONS AND DOES NOT REQUIRE AUXILIARY OPTICAL 
PUMPING A63-19829 

SOLID STATE PHYSICS RED - SEMICONDUCTORS, 
MAGNETOELASTICITY, ACOUSTICS OF SILICON OXIDE, 
LASERS FOR HIGH SPEED PHOTOGRAPHY, AND ALLOYS 
NOLTR— 62-125 N63-15802 

LOWER THRESHOLD OF STIMULATED EMISSION FROM 
GALLIUM ARSENIDE SEMICONDUCTOR MASERS 

N63-22258 

NEGATIVE CONDUCTIVITIES IN SEMICONDUCTORS DUE TO 
INVERTED POPULATIONS OF IMPURITY AND BAND STATES 

A64-20918 

PHYSICS £ ELECTRONICS RESEARCH - SEMICONDUCTORS, 
INFRARED RADIATION, COMPUTER DESIGN, MASERS, 

LASERS, RADIO ASTRONOMY, £ RADIO METEOROLOGY 
ONRL-9-64 N64-20308 

PRODUCTION OF OPTICAL MASER ACTION BY ACTIVATED 
GASES, FLUORESCENT MATERIALS AND SEMICONDUCTORS 

N64-20658 

MICROWAVE RESEARCH - PIEZOELECTRIC SEMICONDUCTORS, 
OPTICAL MASERS, MICROWAVE PROPAGATION, LIGHT WAVE 
DIFFRACTION, AND LASER BEAMS 

ML— 1192 N64-27737 

PREPARATION AND ELECTROLUMINESCENCE OF ZINC AND 
CADMIUM SEMICONDUCTOR MATERIALS FOR LASERS 
AD-442258 N64-31642 

SEMICONDUCTOR PULSE MASER BASED ON THEORY OF 
EXISTENCE OF ELECTRODIPOLE TRANSITIONS WITH SPIN 
ORIENTATION SHIFTS A65-10076 

SEMICONDUCTOR DEVICE 

INVESTIGATION OF THE STIMULATED EMISSION FROM 
GALLIUM ARSENIDE SEMICONDUCTOR OPTICAL MASERS 

A63-17681 

LASER DEVELOPMENTS INCLUDING NEW SEMICONDUCTOR 
JUNCTION LASERS AND TECHNIQUES TO ACHIEVE HIGHER 
EFFICIENCY, OUTPUT, AND PEAK POWER 

A63-20307 

REVIEW OF PAST AND PRESENT DEVELOPMENTS IN 
SEMICONDUCTOR RESEARCH, INCLUDING DISCUSSION OF 
JUNCTION LASERS A63-20733 

OPERATIONAL PRINCIPLES OF GASEOUS, LIQUID AND 
SEMICONDUCTOR JUNCTION LASERS, AND APPLICATIONS 
TO COMMUNICATIONS, ELECTRONIC GYROSCOPES AND 
METROLOGY A63-24011 

PHYSICAL AND OPTICAL PROPERTIES OF SEMICONDUCTOR 
GALLIUM ARSENIDE DIODE LASERS OPERATING AT LOW 
TEMPERATURES A63-24208 

CHARACTERISTICS OF GAS DISCHARGE AND GALLIUM- 
ARSENIDE LASERS IN TERMS OF BENCH LASERS, 

RESONATOR FIELDS, TWINKLE EFFECT, LASER METROLOGY 
AND CONSTRUCTION A63-24272 

SEMICONDUCTOR DEVICE CONCEPTS - PREPARATION AND 
PROPERTIES OF GALLIUM ARSENIDE PHOSPHIDE P-N 
JUNCTION LASERS 

AFCRL-63-120/B/ N63-18911 

RUBY LASER PULSES USED TO WELD METALS IN 
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SEMICONDUCTOR DEVICES A64-11170 

SEMICONDUCTOR DEVICES t PREPARATION OF LASER 
MATERIALS 

AFCRL-64-135 N64-18904 

DEFECT CHEMISTRY OF COMPOUNDS WITH COMPARISON OF 
ELECTRICAL BEHAVIOR AFTER ELECTRON BOMBARDMENT 
AFCRL-64-467 N64-28579 

SEMICONDUCTOR DEVICE STUDIES - COPPER-DOPED AND 
SILVER-DOPED CADMIUM SULFIDE CRYSTALS, IMPURITY 
EFFECT ON ZINC SELENIDE ELECTRIC PROPERTIES, AND 
JUNCTION LASER DESIGN 

AFCRL-64-702 N64-31819 

RUBY LASER Q-SWITCHING TO PRODUCE GIANT PULSES BY 
USING SEMICONDUCTOR FLAT AS ONE MIRROR IN CAVITY 

A65-I2380 

MICROWAVE BEAT FREQUENCY FROM TWO AXIAL MODE LASER 
FREQUENCIES PRODUCED USING PHOTOCONOUCT I VE 
EFFECT IN BULK SEMICONDUCTOR 

ML- 1 1 94 N65-1 2 774 

SEMICONDUCTOR LASER 

DONOR DIFFUSION INTO P-TYPE GALLIUM ARSENIDE 
INJECTION LASERS A63-24813 

GALLIUM ARSENIDE DIODE FABRICATION FOR LOW 
THRESHOLD SEMICONDUCTOR LASERS A63-248I6 

THRESHOLD CURRENT DENSITY TO LENGTH RELATIONSHIP 
FOR FABRY-PEROT TYPE GALLIUM ARSENIDE LASER 

A63-24817 

FAR INFRARED SOURCE OBTAINED BY BEATING TWO 
LASERS, USING SEMICONDUCTORS LACKING INVERSION 
SYMMETRY A64-10663 

INJECTION LASER THAT SKIPS INTERMEDIATE STEP OF 
OPTICAL PUMPING AND CONVERTS DC POWER DIRECTLY 
INTO COHERENT LIGHT A64-11684 

COMMUNICATIONS AND TRACKING APPLICATIONS OF 

SEMICONDUCTOR INJECTION LASERS, CONSIDERING 
BANDWIDTHS, USABLE SIGNAL, PULSE SYSTEM, 
TRANSMITTER POWER AND EFFICIENCY 

A64-1I737 

SPATIAL DISTRIBUTION OF ELECTROMAGNETIC ENERGY 
EMITTED BY CALLIUM ARSENIDE LASER P-N JUNCTION 
DIODES HAVING FABRY-PEROT RESONATORS 

A64-11923 

TEMPERATURE LIMITATION OF A GALLIUM ARSENIDE LASER 

FOR CONTINUOUS OPERATION A64-1I938 

WIDE FREQUENCY BAND LIGHT MODULATION IN 
SEMICONDUCTOR LASERS A64-11971 

POPULATION INVERSION IN SEMICONDUCTORS AND A TWO- 
STAGE LASER SCHEME FOR GERMANIUM-LIKE 
SEMICONDUCTORS A64-11996 

LIKLIHOOD OF LASER ACTION IN INDIRECT GAP 
SEMICONDUCTORS IF THEY CAN BE SUPPLIED WITH A PAIR 

OF HETEROJUNCTION INJECTORS A64-125I0 

EFFECTS OF HIGH MAGNETIC FIELDS ANO LIQUID HELIUM 
TEMPERATURES ON INDIUM ANTIMONIDE DIODE LASER 
ACTION A64-13350 

JUNCTION LUMINESCENCE OF SILICON CARBIDE OIODE 

INTERPRETED AS STIMULATED EMISSION ANO COHERENT 
LIGHT GENERATION A64-13672 

MAGNETIC TUNING OF INDIUM ANTIMONIOE DIODES USED 
AS CONTINUOUS WAVE LASERS A64-I3673 

GEOMETRY MODIFICATION OF GALLIUM ARSENIDE DIODE 
LASER TO PRODUCE HIGHLY COLLIMATED LIGHT BEAM 

A64-13674 

SEMICONDUCTOR LASERS FOR COHERENT BEAMS OF 
INFRARED TO VISIBLE WAVELENGTHS 

A64-I455I 

INJECTION SCHEME USING SEMICONDUCTOR 


HETEROJUNCTIONS AND TUNNELING ELECTRONS INTO 
VALLEY FOR POSSIBLE LASER ACTION 

A64-18983 

INJECTION LUMINESCENT PUMPING OF DYSPROSIUM DOPED 
CALCIUM FLUORIDE LASER A64-19944 

GALLIUM ARSENIDE INJECTION LASERS WITH EQUILATERAL 

TRIANGULAR SHAPED STRUCTURES A64-19954 

STIMULATED EMISSION OF SINGLE CRYSTALS OF 
NEODYMIUM DOPE CERIUM FLORIDE BY LATTICE ENERGY 
TRANSFER A64-20354 

TIME DEPENDENCE OF REFLECTIVITY OF SEMICONDUCTORS 
EXCITED BY GIANT PULSE RUBY LASER 

A64-22832 

SEMICONDUCTOR MASERS AND LASERS INVESTIGATING 
ENERGY BAND FORMATION AND ELECTRIC CHARGE MOBILITY 

A64-24047 

SPECTRAL CHARACTERISTICS, TEMPERATURE DEPENDENCE 
AND CONTINUOUS WAVE OPERATION OF STIMULATED 
EMISSION IN GALLIUM ARSENIDE P-N JUNCTION LASER 

A64-24057 

SPECTRAL LINE WIDTH DIMINISHING AT APPROACH OF 
SELF-EXCITATION THRESHOLD OF SEMICONDUCTOR LASER 
ON P-N JUNCTIONS IN GALLIUM ARSENIDE 

A64-24061 

P-N JUNCTION INJECTION LASERS, REVIEWING 
LITERATURE ON THEORETICAL AND EXPERIMENTAL ASPECTS 

A64-24723 

HIGH ORDER TRANSVERSE PROPAGATION MODES OF GALLIUM 
ARSENIDE INJECTION LASER A64-25768 

NONUNIFORM DISTRIBUTIONS OF ELECTRONS AND HOLES IN 
SEMICONDUTOR LASERS PRODUCE MULTIMODE OSCILLATIONS 

A64-25872 

BISTABILITY AND QUENCHING RATIO FOR GALLIUM 
ARSENIDE INJECTION AND NEODYMIUM GLASS LASERS 

A64-26036 

INJECTION LASER CHARACTERISTICS CONSIDERING LASER 
ACTION IN P-N JUNCTION OF GALLIUM ARSENIDE 

A64-26246 

SOLID AND GASEOUS LASERS OPERATIONAL MODE, TYPES 
AND APPLICATIONS IN SPECTROSCOPY, MICROSCOPY, 
DISTANCE MEASURING AND PHOTOCHEMISTRY 

A64-26395 

SIZE AND EFFICIENCY OF INJECTION LASERS OFFSET BY 
EFFICIENCY AT CRYOGENIC TEMPERATURES 

A64-26692 

PULSE MODULATION AND SIGNAL TO NOISE RATIOS FOR 
GALLIUM ARSENIDE INJECTION LASER SYSTEM 

A64-26743 

OPERATION, DESIGN AND PERFORMANCE CHARACTERISTICS 
OF SEMICONDUCTOR LASERS A64-27445 

SPECTRAL OUTPUT AND APPLICATIONS FOR LASERS 
INCLUDING GASEOUS, SEMICONDUCTOR AND SOLID STATE 
LASERS A64-28082 

SEMICONDUCTOR JUNCTION LASER /INJECTION/ THAT 
SKIPS OPTICAL PUMPING AND CONVERTS DC POWER 
DIRECTLY INTO COHERENT LIGHT A64-28291 

INJECTION LASERS FOR COMMUNICATION AND PRECISION 
RADAR TRACKING A64-28293 

LASER SIGNALS DEMODULATED ANO PARAMETRICALLY 
AMPLIFIED FROM SEMICONDUCTOR /POINT CONTACT/ DIODE 

A64-28297 

SEMICONDUCTOR LASER PUMPED BY ELECTRICAL CURRENT - 
GALLIUM ARSENIDE N64-12569 

CONDITIONS FOR OBTAINING LASER EFFECT IN SEMI- 
CONDUCTORS N64-15465 

ETTINGSHAUSEN SEMICONDUCTOR LASER - FEASIBILITY 
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STUDY 

US AELRDL-TR-2374 N64-15614 

CONSTRUCTION OF CRYOGENIC DEWAR INCLUDING DESIGN 
OF JIG TO HOLD DIODES - SEMICONDUCTOR LASER 
AMPLIFIER TECHNIQUES /SEMLAM/ 

RADC-TDR-63-553 N64-16644 

CONSTRUCTION OF INJECTION LASER FROM SINGLE 
SEMICONDUCTING GALLIUM ARSENIDE CRYSTAL DIODE 

N64-17871 

PHYSICAL THEORY OF LIQUID LASERS AND NUClEAR 
PUMPING OF SEMICONDUCTOR LASERS 

MHD-645 N64-29382 

CONTINUOUS WAVE OPERATION OF GALLIUM ARSENIDE 
LASER IS DEPENDENT UPON CASE TEMPERATURE 

A65-10223 

TEMPERATURE DEPENDENCE OF THRESHOLD CURRENT IN 
HEAVILY AND LIGHTLY DOPED GALLIUM ARSENIDE LASERS 

A65-10291 

N- P- P STRUCTURE WITH TWO WIDE-GAP EMITTERS USED 
FOR SEMICONDUCTOR LASERS TO IMPROVE INJECTION 
EFFICIENCY OF CARRIERS INTO INVERTED REGION 

A65-11116 

OPERATING CURRENT EFFECT ON INTENSITY AND 
WAVELENGTH OF GALLIUM ARSENIDE INJECTION LASER 
EXAMINED BY SCANNING SPECTROMETER 

A65-12353 

HELIUM-NEON GAS AND GALLIUM ARSENIDE PULSED LASERS 
USED AS SOURCES OF OPTICAL COMMUNICATION LINKS 

A65-12361 

INFRARED TRANSMITTER DESIGNED, USING GALLIUM 
ARSENIDE LASER COOLED TO 77 DEGREES K 

A65-12365 

SEMICONDUCTOR LASER ARRAY PRODUCING PARALLEL BEAM, 
INVESTIGATING COLLIMATING OPTICS AND DEVICE DESIGN 

A65-12372 

OPERATING CONDITIONS, PROPERTIES AND APPLICATIONS 
OF SEMICONDUCTOR LASER NOTING RESPONSE SPEED OF 
P-N JUNCTION TYPE A65-12386 

GALLIUM ARSENIDE JUNCTION LASER MODE FREQUENCY 
MODULATION THROUGH REFRACTIVE INDEX VARIATION BY 
ELECTRON INJECTION A65-12483 

ANGULAR DISTRIBUTION OF RADIATION FROM PLANAR 
JUNCTIONS OF GALLIUM ARSENIDE INJECTION LASERS 
CALCULATED VIA DIELECTRIC SLAB MODEL 

A65-13493 

INJECTION LASER OUTPUT LIMITATION BY HEATING 
EFFECTS A65-13501 

CONTINUOUS WAVE OPERATION OF GALLIUM ARSENIDE 
INJECTION LASER AND HEAT SINK FOR NEEDED THERMAL 

TRANSFER A65-I3503 

BEAM AND ISOTROPICALLY DISTRIBUTED LIGHT EMISSIONS 

FROM EQUI LATERALLY TRIANGULAR GALLIUM ARSENIDE 
LASERS A65-13699 

VOICE COMMUNICATION SYSTEM USING LOW THRESHOLD 
ROOM TEMPERATURE GALLIUM ARSENIDE LASER DIODE 
TRANSMITTER A65-13700 

HIGH EFFICIENCY ROOM TEMPERATURE INJECTION LASER 
WITH DIODE CONSISTING OF N TYPE GALLIUM ARSENIDE 
LAYER ON ZINC DOPED SUBSTRATE A65-I3706 

SENARMONT POLARI SCOPE 

SENARMONT POLARISCOPE CONSISTING OF AN OPTICALLY 
ACTIVE WEDGE AND A POLARIZER TO ANALYZE OPTICAL 
MASER LIGHT A63-21166 

SENSING 

TRAVELING WAVE RING LASER FOR ROTATION SENSING 
AB-1272-0011 N64-33275 

SENSOR 

ELECTROMAGNETIC ANGULAR ROTATION SENSOR - 


TRAVELING WAVE RING LASER 

A B- 1108-0016-1 N64-29284 

SHOCK TUNNEL 

BETATRON, CONVERTER CAMERA, LASER INTERFEROMETER, 
AND SHOCK TUBE FACILITY FOR PLASMA PARTICLE 
ACCELERATION STUDY 

AFCRL-64-412 N64-21709 

SHOCK WAVE 

SHOCK WAVES IN A XENON FLASHTUBE AT LASER PUMPING 
ENERGIES STUDIED, NOTING DETERIORATING EFFECT OF 
SHOCK ON TUBE A64-14048 

SHOCK WAVE LUMINOSITY 

LASER PUMPING BY SHOCK WAVE LIGHT FROM AN 
EXPLOSIVE SOURCE, WITHOUT DESTROYING MATERIAL 

A64-11607 

SHOCK WAVE PROPAGATION 

LASER INDUCED SPARK DEVELOPMENT IN AIR EXPLAINED 
ON BASIS OF RADIATIVE DETONATION WAVE MODEL 

A64-27409 


SHOT NOISE 

MICROWAVE SHOT NOISE REDUCTION FACTOR MEASUREMENT, 
USING MICROWAVE MODULATED PHOTOELECTRON CURRENT 

A64-24701 

SHOT NOISE ANALOGY USED TO DETERMINE POWER DENSITY 
SPECTRUM OF PULSE MODULATED LASERS 

A65-10226 


SIGNAL 

SOLID STATE PHOTOMAGNETOELECTRIC DETECTOR FOR 
LASER SIGNALS N62-17114 

SIGNAL DETECTION 

DETECTION AND AMPLIFICATION OF THE MICROWAVE 
SIGNAL IN LASER LIGHT BY A PARAMETRIC DIODE 

A63-10342 

DESIGN OF A COHERENT LIGHT DETECTOR FOR USE IN 
OPTICAL RADAR SYSTEMS A63-12314 

SIGNAL DETECTION IN PULSED LASER RADAR SYSTEM, 
USING QUANTUM DETECTOR WITH LASER AMPLIFIER 

A64-13663 

COMPARATIVE ANALYSIS BETWEEN OPTICAL ANALOG OF 
DOPPLER RADAR AND MODULATED LASER CARRIER IN WHICH 
MODULATION IS EXTRACTED AFTER DETECTION OF 
ENVELOPE IN OPTICAL WAVE A64-26741 

SIGNAL DETECTION, LASER BEAM PROPAGATION, AND 
SCATTERING STUDIES IN OPTICAL SPACE COMMUNICATION 
N AS A-CR— 53466 N64-18133 

SIGNAL DETECTOR 

XENON GAS LASER PREAMPLIFIER USED TO OBTAIN 16-DB 
IMPROVEMENT IN MINIMUM DETECTABLE SIGNAL OF TWO 
FAST INFRARED DETECTORS A64-26321 

SIGNAL DISCRIMINATOR 

LASER TRANSITION PROFILE USED FOR FREQUENCY 
STABILIZATION OF SINGLE MODE GAS LASERS 

A64-25 143 


SIGNAL MIXING 

BEATING BETWEEN MOLECULAR BEAM AMMONIA MASER MODES 
DUE TO INHOMOGENEOUS TRANSITION LINE BROADENING 

A64-23404 

ADJACENT MODES OF CONTINUOUS WAVE HELIUM-NEON 
LASER MIXED IN SEMI-INSULATING GALLIUM ARSENIDE TO 
EXAMINE PROPERTIES OF MIXING MATERIAL 

A65-12378 


SIGNAL NOISE 

RUBY LASER RANGEFINDER DESIGN CONSIDERING EFFECTS 
OF BACKSCATTERING, ATMOSPHERIC MICROTURBULENCE AND 
FLUCTUATIONS IN PHOTOELECTRIC EMISSIONS AND 
MULTIPLIER GAIN A65-12363 

SIGNAL PROCESSING 

SIGNAL GENERATION, PROPAGATION, MODULATION AND 
DETECTION IN LASERS A64-26892 
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SIGNAL RECEPTION 

PRODUCTION OF A LOW LEVEL OF INTERNAL NOISE IN A 
TUNED LASER AMPLIFIER FROM THE SIGNALS RECEIVED 
FROM A LASER TRANSMITTER A63-23328 

LASER SIGNAL RECEPTION BY PHOTODETECTOR EMPLOYING 
SPACE-TIME SPECTRUM METHOD A64-23380 

SIGNAL TO NOISE RATIO 

OPTICAL HETERODYNE DETECTION USING GASEOUS LASER 
LOCAL OSCILLATOR BEAM, PRESERVING SIGNAL TO NOISE 
RATIO A64-234U 

PULSE MODULATION AND SIGNAL TO NOISE RATIOS FOR 
GALLIUM ARSENIDE INJECTION LASER SYSTEM 

A64-26743 

X-BAND MASER PREAMPLIFIER USED TO INCREASE 
SENSITIVITY OF WEATHER RADAR A65-12035 

SIGNAL TRANSMISSION 

TRANSIENT AND STEADY STATE HIGH POWER GAIN 
SATURATION IN TRAVELING WAVE MASER, INCLUDING 
ANALYSIS OF PULSE SHARPENING A64-16556 

TRANSMISSION PERFORMANCE OF CONFOCAL LENS SYSTEM 
EXAMINED, USING GAS LASER AS SOURCE AND GALILEAN 
TELESCOPE TO CONVERT OUTPUT A65-12398 

SILICATE 

SPECTRAL, THRESHOLD, AND COMPOSITION PROPERTIES OF 
SODA-LIME-SILICATE LASER 

AD-431753 N64-18579 

SILICON 

ANGULAR ROTATION SENSOR USING SQUARE RING LASER 
AS D-T DR-6 3 -6 94 N64-14316 

RATE EQUATIONS DERIVED FOR SIX-LEVEL MASER USING 
CROSS RELAXATIONS BETWEEN SPIN LEVELS IN 
PHOSPHORUS-BORON DOPED SILICON 

AFCRL-64-243 N64-28577 

SILICON CARBIDE 

JUNCTION LUMINESCENCE OF SILICON CARBIDE DIODE 
INTERPRETED AS STIMULATED EMISSION AND COHERENT 
LIGHT GENERATION A64-I3672 

SILICON CARBIDE DIODES - ELECTROLUMINESCENT 
PHENOMENA N64-13750 

SILICON OXIDE 

SOLID STATE PHYSICS RED - SEMICONDUCTORS, 
MAGNETOELASTICITY, ACOUSTICS OF SILICON OXIDE, 
LASERS FOR HIGH SPEED PHOTOGRAPHY, AND ALLOYS 
NOL TR— 62-125 N63-15802 

SIMULATION 

SIMULATION OF METEOROID IMPACT BY IMPINGEMENT OF 
FOCUSED PULSE OF ENERGY FROM LASER ON TARGET 
SURFACE 

NAS A-CR-54029 N64-19788 

SINGLE CRYSTAL 

LASER ACTION IN SINGLE CRYSTALS OF CALCIUM NIOBATE 
DOPED WITH TRIVALENT NEODYMIUM, HOLMIUM, 
PRASEODYMIUM ERBIUM AND THULIUM 

A64-11920 

STIMULATED RAMAN EMISSION OF STOKES AND ANTISTOKES 
LINES FROM DIAMOND, CALCITE ANO ALPHA-SULFUR 
SINGLE CRYSTALS, PLACED WITHIN FEEDBACK PATH OF 
GIANT PULSE LINDE RUBY LASER A64-13347 

AFTERHEATER LOWERS STRAIN LEVEL IN SINGLE CRYSTALS 
OF LASER MATERIALS GROWN BY PULLING FROM MELT 

A64-27386 

LASER MATERIALS - SELECTION, SYNTHESIS £ DOPING OF 
HOST MATERIAL, SINGLE CRYSTAL GROWTH 

N64-1256I 

DOUBLE-PHOTON INDUCED PHOTOELECTRIC EMISSION FROM 
ZINC SINGLE CRYSTALS ACTIVATED BY LASER BEAM 

N64-13799 

SOLAR COLLECTOR 

OPTICAL CONDENSER TO CONCENTRATE SUNLIGHT FROM A 
PARABOLIC COLLECTOR INTO A LASER ROD 


A63-2I17I 

SOLAR POWER SYSTEM 

LASER WITH SUN AS PUMPING SOURCE 

N64-12567 

SUN-POWERED LASER TRANSMITTER - MATERIALS, DESIGN, 

FABRICATION, COOLING, AND OPERATION 

ASD-TDR-63— 727 N64-12870 

SOLAR POWERED LASER TRANSMITTER 

IER-2 N64-26652 

EXPERIMENTAL VERIFICATION OF SUN POWERED LASER 
TRANSMITTER PERFORMANCE 

AD-437865 N64-26674 

SOLID STATE 

SOLID STATE LASER AND IRASER STUDIES 

N62-14661 

SOLID STATE PHOTOMAGNETOELECTRIC OETECTOR FOR 
LASER SIGNALS N62-I71I4 

LASER PATENT - SOVIET UNION 

AID-62-168 N62-17348 

DESIGN AND PRINCIPLES OF OPERATION OF LASERS, 

WITH EMPHASIS ON THEIR FUTURE POTENTIALS 

AND APPLICATIONS A63-10067 

GAMMA IRRADIATED LASER MATERIALS, TUNNELING 
STUDIES, MILLIMETER WAVE MASERS, GAS LASERS - 
SOLID STATE STUDIES N64-27998 

SOLID STATE DEVICE 

FACTORS ENTERING INTO THE CONTINUOUS OPERATION OF 
OPTICALLY PUMPED SOLID-STATE LASERS, WITH 
NUMERICAL ESTIMATES FOR RUBY AND NEODYMIUM 

A63-13799 

OBSERVATIONS OF A CIRCULARLY POLARIZED, SOLID- 
STATE, PARAMAGNETIC MASER OSCILLATOR TO OBTAIN 
INFORMATION TO CONSTRUCT A FREQUENCY STANDARD 

A63-I3802 

DESCRIPTION OF A MASER AMPLIFIER OPERATED AT A 
SIGNAL FREQUENCY OF 70 GC WITH PUMP POWER SUPPLIED 
AT A FREQUENCY OF 118 GC A63-16783 

PRESENT STATE OF LASER RESEARCH, CONSIDERING 
OPERATION OF BOTH GASEOUS AND SOLID STATE DEVICES 

A63-23016 

TRANSIENT BEHAVIOR OF SOLID STATE MASERS IN TERMS 
OF MACROSCOPIC RATE EQUATIONS, BASED ON BOLTZMANN 
EQUATION FOR DENSITY MATRIX AND MAXWELL EQUATIONS 

A63-25055 

PROPERTIES OF GASEOUS £ SOLID-STATE LASER DEVICES, 
CESIUM £ RUBY 

TRG-1 34-QTR— 2 N63- 11436 

PHYSICS, SOLID STATE DEVICES, MASERS, RADIO- 
ASTRONOMY, AND CRYOGENIC APPLICATIONS OF 
MICROWAVE TECHNIQUES N63-13094 

BIBLIOGRAPHY OF SOLID STATE MASER MATERIALS, 

GAS MASER, AND OPTICAL MASER 

ASD-TDR-62-1026 N63-14768 

PUMP ENERGY REDUCTION REQUIRED FOR SOLID STATE 
RUBY LASER BY GAMMA RAY DAMAGE AND HIGH STATIC 
PRESSURE APPLICATION - MICROWAVE SPECTRUM 

N63-18709 

SOLID STATE MASER MATERIALS FOR USE AT MILLIMETER 
WAVELENGTHS - MICROWAVE SPECTRUM STUDY 

N63-18711 

ENERGY FLUX DISTRIBUTION IN A LASER CYLINDER FOR 
CASES OF RADIALLY INCIDENT RADIATION AND CYLINDER 
IN ISOTROPIC RADIATION FIELD A64-10931 

ROD-TYPE SLOW WAVE STRUCTURES FOR A TRAVELING WAVE 
MASER WITH AN OPERATING FREQUENCY IN 3-CM BAND 

A64-12141 

PRESENT STATE OF LASER RESEARCH, CONSIDERING 
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OPERATION OF BOTH GASEOUS AND SOLID STATE DEVICES 

A64-15765 

OPERATION AND MATERIAL PROPERTIES FOR SOLID STATE 
SUBMILLIMETER MASERS A64-23422 

THREE-LEVEL SOLID STATE RUBY MASER OPERATING IN S- 
BAND INVESTIGATED, USING SPIN HAMILTONIAN 

A64-23446 

DEVELOPMENT OF SOLID STATE X-RAY MASER, NOTING 
DIFFERENCE BETWEEN X-RAY AND OPTICAL LEVELS IN 
ATOMS IN TERMS OF ELECTRONIC CONFIGURATION 

A64-23979 

SOLID STATE OPTICAL MASERS PUMPED CONTINUOUSLY 

N64-15467 

OPTICALLY PUMPED SOLID STATE LASER WITH CONTINUOUS 
WAVE POWER 

SR-3 N64-16441 

SOLID STATE RESEARCH IN AREAS OF LASER, BAND 
STRUCTURE, SPECTROSCOPY, MAGNETISM, AND RESONANCE 
ESD-TDR-64-15 N64-16774 

MULTIMODE OSCILLATIONS IN SOLID STATE MASERS 
AFCRL— 63-917 N64-18023 

SOLID STATE £ TRAVELING WAVE MASER TECHNIQUES 
RADC-TDR-64-U5 N64-19674 

SOLID STATE DEVICE - NONLINEAR INTERACTION 
INVOLVING OPTICAL MASER WAVES 

TR-430 N64-22052 

SOLID STATE PHYSICS - DEVICES, LASERS, MAGNETISM £ 
RESONANCE 

ESD-TDR-64-16 N64-22222 

EXCITATION OF TRIVALENT RARE EARTH ION LASERS AND 
OTHER SOLID STATE LASER STUDIES 

IER-1 N 64— 25090 

SOLID STATE AND TRAVELING WAVE MASER TECHNIQUES 
RADC— TDR-64-226 N64-25755 

SOLID STATE DEVICE, LASERS, REFRACTORY CRYSTALS, 
MOLECULAR RESONANCE, AND STRUCTURAL BAND RESEARCH 
ESD-TDR-64-47 N64-26264 

GAS LASER, STEADY SOLID-STATE DISCHARGES, AND 
OUTPUT CONTROL STUDIES 

TRG-134-QTR-8 N64-26302 

OPTICALLY PUMPED SOLID STATE LASER WITH TEN 
WATTS OF CONTINUOUS WAVE POWER 

IER-5 N64-28550 

SOLID STATE MASERS AND PARAMAGNETIC RESONANCE IN 
EXTREMELY HIGH FREQUENCY RANGE 

ITR-4 N64-28645 

SOLID STATE RESEARCH - MATERIALS, DEVICES, LASERS, 
AND SPECTROSCOPY OF SOLIDS 

ESD-TDR-64-48 N64-29420 

YTTRIUM-ALUMINUM GARNET /YAG/ CRYSTAL, LANTHANUM 
ALUMI NATE , £ CALCIUM MOLYBDATE AS HOST MATERIALS 
FOR SOLID STATE ROOM TEMPERATURE LASERS 
IER-3 N64-30170 

SOLID STATE LASER WITH MANY ACTIVE ELEMENTS - 
OSCILLATION CONDITIONS, ASYMPTOTIC EXPRESSIONS, 

AND OPTICAL CORRECTION OF INHERENT DEFECTS 
AFCRL— 64-604 N64-318I1 

DIRECT OBSERVATION OF DIFFERENCE FREQUENCY SIGNAL 
IN THREE-LEVEL SOLID STATE TRAVELING WAVE RUBY 
MASER A65-10220 

SOLID STATE DEVICE RESEARCH - LASER, MATERIALS, 
BAND STRUCTURE AND SPECTROSCOPY OF SOLIDS, AND 
MAGNETISM AND RESONANCE 

ESD-TDR-64-351 N65-1I387 

SOLID STATE LASER 

SPECTRAL OUTPUT AND APPLICATIONS FOR LASERS 
INCLUDING GASEOUS, SEMICONDUCTOR AND SOLID STATE 


LASERS A64-28082 

HOT PRESSED POLYCRYSTALLINE AND SINGLE CRYSTAL 
DYSPROSIUM DOPED CALCIUM FLUORIDE LASER 

A64-28362 

SEMICONDUCTOR PULSE MASER BASED ON THEORY OF 
EXISTENCE OF ELECTRODIPOLE TRANSITIONS WITH SPIN 
ORIENTATION SHIFTS A65-10076 

CARBON PLASMA GENERATED BY Q-SWITCHED NEODYMIUM 
GLASS LASER INVESTIGATED FOR ELECTRON TEMPERATURE 
ATTAINED A65-11794 

Q-SWITCHING PROCESS EXAMINED, DESCRIBING TWO 
SYSTEMS BASED ON KERR CELL AND ROTATING MIRROR 

A65-12373 

XENON PUMPING LAMP FOR DISSIPATING HIGH POWERS, 
DESCRIBING WATER COOLING DEVICE FOR ELECTRODE 
ASSEMBLY A65-12384 

SOLID STATE LASERS EVALUATED NOTING APPLICATION IN 
AREAS REQUIRING HIGH POWER AND SHORT PULSES 

A65-12388 

EXCITATION ENERGY TRANSFER IN CROSS PUMPED 
CHROMIUM NEODYMIUM DOPED YTTRIUM ALUMINUM GARNET 
LASER A65-12484 

SOLID STATE PHYSICS 

MASER EFFICIENCY MEASURED BY A COMPENSATION METHOD 

THAT ELIMINATES ERRORS USUALLY CAUSED BY THE 

IONIZATION GAGE A63-20064 

LASER DEVELOPMENTS INCLUDING NEW SEMICONDUCTOR 
JUNCTION LASERS AND TECHNIQUES TO ACHIEVE HIGHER 
EFFICIENCY, OUTPUT, AND PEAK POWER 

A63-20307 

LASER-BEAM MODULATION BY MODIFICATION OF AN 
INTERNALLY REFLECTING CAVITY MATHEMATICALLY 
ANALYZED A63-21062 

OPTICAL MASER CONDITION FOR RESONANT BODIES AND 
KINETICS OF SOLID STATE MASER 

RAE -TRANS- 103 7 N63-20995 

BOOK ON MICROWAVE SOLID STATE MASERS INCLUDING 
PARAMAGNETIC RESONANCE AND TRAVELING WAVE MASERS 

A64-2709 1 

SOLID STATE PHYSICS RESEARCH - LASERS, SEEBECK 
COEFFICIENT, MATERIALS, SPECTROSCOPY, £ MAGNETISM 
AND RESONANCE 

ESD-TDR— 63— 584 N64-16868 

SOLID STATE PHYSICS - DEVICES, LASERS, MAGNETISM £ 
RESONANCE 

ESD-TDR-64-16 N64-22222 

ATOMIC STRUCTURES, RADIOACTIVE ATOMS, MASERS, AND 
SOLID STATE PHYSICS 

CU- 3- 6 4- SC-9 078 9 N64-25319 

SOLIDS 

THERMAL DIFFUSIVITY OF SOLIDS USING LASER AS PULSE 
HEAT SOURCE 

ASD-TDR-63-882 N64-14116 

SOUND WAVE 

ACOUSTIC WAVE AMPLIFICATION, OPTICAL MASERS, 
FERRITE NONLINEAR PROPAGATION, AND INTERACTIONS OF 
ELECTRON BEAM AND PLASMA 

ML- 1122 N64-20399 

SPACE COMMUNICATION 

LASERS AND OTHER COMPONENTS OF OPTICAL SYSTEMS 
AND THEIR APPLICABILITY TO SPACE COMMUNICATIONS 

A63-11035 

APPLICATION AND DESIGN OF LASERS FOR SPACE 
COMMUNICATION SYSTEMS A63-12539 

INFORMATION RATE AND CAPACITY IN LASER 
COMMUNICATIONS A63-13106 

DISCUSSION OF LIMITATIONS OF LASERS FOR DEEP SPACE 

COMMUNICATIONS DUE TO THE ELABORATE AND COSTLY 
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PRECISION TRACKING GEAR NECESSARY 

A63-14176 

DISCUSSION OF LONG-RANGE COMMUNICATION POTENTIALS 
OF LASERS, INCLUDING AN ANALYSIS OF IDEALIZED 
SYSTEMS A63-14773 

BRIEF INTRODUCTION AND BIBLIOGRAPHY ON LASERS, AND 
THEIR APPLICATIONS TO SPACE COMMUNICATIONS AND 
OTHER AREAS A63-I5052 

OPTICAL HETERODYNING WITH A LASER SYSTEM FOR LONG- 
RANGE, BROADBAND COMMUNICATIONS THROUGH SPACE 

A63-21484 

SPACE COMMUNICATIONS - RADIO, LASERS, AND MASERS 
NASA-CR-50062 N63-17336 

LASER - DEATH RAYS, SPACE COMMUNICATION, SPACE 
NAVIGATION 

JPRS-2 0959 N63-2I026 

LASER EVALUATION FOR SPACE COMMUNICATIONS, NOTING 
ADVANTAGES OF HIGHLY DIRECTIVE COHERENT BEAMS 

A64-10232 

PARAMETRIC AMPLIFIER AND MASER USED TO PROVIDE 
LOW-NOISE RECEIVERS IN A SPACE COMMUNICATION 
SYSTEM A64-11241 

LIMITATIONS OF LASERS FOR SPACE COMMUNICATION 
NOTED FOR COMPARISON WITH CONVENTIONAL RADIO 
SYSTEMS 

IEEE PAPER 63-57 A64-16517 

USING LASER BEAMS FOR SPACE COMMUNICATION 
FTD-TT-62-721/ 1€2 N64-15686 

LASERS FOR SPACE COMMUNICATION 

NASA-CR-55814 N64-167U 

OPTICAL SPACE COMMUNICATION SYSTEM - PERFORMANCE 

OF PHOTOMULTIPLIERS AND LASER PROPAGATION 

NA S A-CR-5 3467 N64-L8132 

SIGNAL DETECTION, LASER BEAM PROPAGATION, AND 
SCATTERING STUDIES IN OPTICAL SPACE COMMUNICATION 
NAS A-C R-53466 N64-18133 

LASER DEEP SPACE /INTERPLANETARY/ COMMUNICATION 
SYSTEM N64-31014 

SPACE NAVIGATION 

SPACECRAFT SENSOR DESIGN AND REQUIREMENTS FOR 
NAVIGATION ANO ATTITUDE CONTROL SYSTEMS 

A63-1 0 560 

LASER - DEATH RAYS, SPACE COMMUNICATION, SPACE 
NAVIGATION 

JPRS-20959 N63-21026 

SPACE SCIENCE 

OPTICAL ECHOES FROM THE LUNAR SURFACE ARE STUDIED 
AS AN EXAMPLE OF THE USE OF OPTICAL MASERS IN 
RADAR DEVICES FOR SPACE RESEARCH 

A63-2 1457 

SPACE-TIME FUNCTION 

LASER SIGNAL RECEPTION BY PHOTODETECTOR EMPLOYING 
SPACE-TIME SPECTRUM METHOD A64-23380 


A64-27409 

SPARK GAP 

RUBY LASER SPARK GAP AND TRIGGERING RESPONSES 
GNE/PHYS/64-13 N65-11333 

SPECTRAL ANALYSIS 

EUROPIUM CHELATE SOLUTION CONSIDERED AS POSSIBLE 
LIQUID LASER, BASED ON SPECTRUM ANALYSIS 

A64-23435 

SCANNING SPHERICAL MIRROR INTERFEROMETER FOR LASER 
OSCILLATOR SPECTRUM ANALYSIS, DISCUSSING RESONATOR 
MODES AND MOOE MATCHING A65-I2177 

SPECTRAL EMISSION 

NEODYMIUM GLASS LASER - PUMPING EFFICIENCY, 
SPECTRAL EMITTANCE 

AROD-3209-2 N63-I8I48 

RELATIVE AND ABSOLUTE SPECTRAL LINE STRENGTHS FOR 
NOBLE-GAS MASER TRANSITIONS, CALCULATING GAIN/ 
INVERSION FOR VARIOUS WAVELENGTHS 

A64-21283 

NONUNIFORM DISTRIBUTIONS OF ELECTRONS AND HOLES IN 
SEMICONDUTOR LASERS PRODUCE MULTIMODE OSCILLATIONS 

A64-25872 


SPECTRAL LINE 

ABSOLUTE LIGHT INTENSITIES OF SPECTRAL LINES BY 
PHOTOELECTRIC METHODS - OPTICAL MASER APPLICATIONS 

AROD-3323-2 N63-19405 

OUTPUT POWER OF A LASER AS A FUNCTION OF SINGLE 

PASS GAIN FOR HOMOGENEOUSLY AND I NHOMOGENEDUSLY 
BROADENED SPECTRAL LINES A64-11922 

EFFECTS OF NOISE ON SPECTRAL WIDTH AND ANGULAR 
DISTRIBUTION OF LASER OUTPUT IN BOUNDED PLANE 
PARALLEL SLAB A64-17373 

PRECISE WAVELENGTH MEASUREMENT REQUIRED TO CLEAR 
UP AMBIGUITIES IN IDENTITY OF INFRARED OPTICAL 
MASER LINES A64-I7634 

MAGNETIC FIELD CAUSES SPLITTING OF EMISSION 
SPECTRUM LINES GENERATED BY RUBY LASER 

A64-19349 

BEATING BETWEEN MOLECULAR BEAM AMMONIA MASER MODES 
DUE TO INHOMOGENEOUS TRANSITION LINE BROADENING 

A64-23404 

MAGNETIC FIELD CAUSES SPLITTING OF EMISSION 
SPECTRUM LINES GENERATED BY RUBY LASER 

A64-24514 

CONTINUOUS WAVE LASERING CHLORINE LINE OBSERVED AT 
9451 ANGSTROMS IN NEON CHLORINE AND HELIUM 
CHLORINE A65-10225 

TIME AND FREQUENCY STANDARD CONSTRUCTION BASED ON 

CESIUM AND AMMONIUM MASERS, ANALYZING OSCILLATION 
FREQUENCY AND METHODS OF ITS SPECTRAL LINE 
ADJUSTMENT A65-10463 

SPECTRAL LINES IN LASER MATERIALS - CONCENTRATED 

RUBY AND ERBIUM-DOPED LANTHANUM TRIFLUORIDE 

TDR- 169/32 50-24/TN-l N65-116B7 


SPACECRAFT INSTRUMENTATION 

SPACECRAFT SENSOR DESIGN AND REQUIREMENTS FOR 
NAVIGATION AND ATTITUDE CONTROL SYSTEMS 

A63-10560 

SPACECRAFT RENDEZVOUS 

TYPES OF SENSORS INCLUDING RADAR, INFRARED AND 
LASER SYSTEMS TO MEET MISSION REQUIREMENTS FOR 
SPACECRAFT RENDEZVOUS A63-16530 


SPECTRAL LINE WIDTH 

STIMULATED EMISSION SPECTRA OF RUBY LASER OPERATED 
IN TRAVELING WAVE MODE, EXAMINING HOMOGENEOUS 
BROADENING OF ZERO PHONON LINES 

A64-26843 

RELATIVE STABILITY OF MASER USING 3,3 INVERSION 
LINE OF AMMONIA, INVESTIGATING DEPENDENCY OF 
FREQUENCY AND POWER ON DESIGN PARAMETERS 

A65-10464 


SPACECRAFT SENSOR 

SPACECRAFT SENSOR OESIGN AND REQUIREMENTS FOR 
NAVIGATION AND ATTITUDE CONTROL SYSTEMS 

A63-10560 


SPECTRAL RESOLUTION 

FABRY-PEROT INTERFEROMETER USED TO MEASURE HOW 
THE SPECTRAL COMPOSITION OF THE RADIATION OF A 
RUBY LASER VARIES WITH TIME A63-22060 


SPARK DISCHARGE 

LASER INDUCED SPARK DEVELOPMENT IN AIR EXPLAINED 
ON BASIS OF RADIATIVE DETONATION WAVE MODEL 


BAND AND STRUCTURELESS SPECTRUM PRODUCED BY ACTION 
OF FOCUSED RUBY LASER BEAM IN SODIUM URANYL 
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STIMULATED EMISSION 


ACETATE CRYSTAL A65-12282 

SPECTROSCOPY 

SPECTROSCOPIC STUDIES WITH THE RUBY LASER 

N62-17893 

EMISSION MODE PATTERNS OF RUBY LASERS 

N62-17905 

MOLECULAR BEAM MASER THEORY AND APPLICATIONS TO LF 
SPECTROSCOPY A64-23397 

SPECTROSCOPIC PROPERTIES OF NEODYMIUM GLASS USED 
IN HIGH ENERGY OUTPUT AND FIBER LASERS 

A64-23963 

ABSORPTION, FLUORESCENCE, LUMINESCENCE AND 
EMISSION SPECTRUMS FOR ACTIVATED LASER CRYSTALS 

A64-27690 

SOLID STATE RESEARCH IN AREAS OF LASER, BAND 
STRUCTURE, SPECTROSCOPY, MAGNETISM, AND RESONANCE 
ESD— TDR-64- 1 5 N64-16774 

OPTICAL MASER APPLIED TO BRILLOUIN SCATTERING 
SPECTROSCOPY 

AD-432142 N64-16834 

SOLID STATE PHYSICS RESEARCH - LASERS, SEEBECK 
COEFFICIENT, MATERIALS, SPECTROSCOPY, & MAGNETISM 
AND RESONANCE 

ESD-TDR-63-584 N64-16868 

SOLID STATE RESEARCH - MATERIALS, DEVICES, LASERS, 
AND SPECTROSCOPY OF SOLIDS 

ESD-TDR-64-48 N64-29420 

NONLINEAR £ LINEAR MICROWAVE PROPAGATION, OPTICAL 
SPECTROSCOPY OF LASER MATERIALS, AND NONLINEAR 
QUANTUM MECHANICS OF LASERS 

ML— 1189 N64-30190 

SOLID STATE DEVICE RESEARCH - LASER, MATERIALS, 

BAND STRUCTURE AND SPECTROSCOPY OF SOLIDS, AND 
MAGNETISM AND RESONANCE 

ESD-TDR-64-351 N65-11387 

SPECTRUM ANALYSIS 

SPECTRAL COMPOSITION AND CHARACTERISTICS OF RUBY 
LASER OPERATING WITH GENERATED PULSE LENGTH OF 
APPROXIMATELY 10 MSEC AT TEMPERATURES FROM 80 TO 
100 DEGREES X A64-17360 

GLASS LASER RESEARCH - SPECTRAL PROPERTIES OF 
NEODYMIUM-DOPED GLASSES 

LRC-63-991 N64-14783 

SPIN 

PARAMAGNETIC MASER OSCILLATOR ANALYSIS 

AFOSR— 2340 N62-13148 

RATE EQUATIONS DERIVED FOR SIX-LEVEL MASER USING 
CROSS RELAXATIONS BETWEEN SPIN LEVELS IN 
PHOSPHORUS-BORON DOPED SILICON 

AFCRL-64-3.43 N64-28577 

SPIN DYNAMICS 

CROSS RELAXATION IN NON-ZEEMAN SPIN SYSTEMS AND 
UTILIZATION IN PARAMAGNETIC MICROWAVE MASERS 
AF-101 N63-14339 

DIRECT OBSERVATION OF DIFFERENCE FREQUENCY SIGNAL 
IN THREE-LEVEL SOLID STATE TRAVELING WAVE RUBY 
MASER A65-10220 

SPIN-LATTICE RELAXATION 

CROSS RELAXATION IN NON-ZEEMAN SPIN SYSTEMS AND 
UTILIZATION IN PARAMAGNETIC MICROWAVE MASERS 
AF-101 N63-14339 

NUCLEAR SPIN AND MAGNETIC MOMENT OF CADMIUM-115 - 
SPIN LATTICE RELAXATION FOR HELIUM-3 NUCLEI IN 
SOLID HELIUM-3 - LASER SPECTROMETERS 
CU-6-63-SC-90789 N63-20033 

SPIN LATTICE RELAXATION TIME RELATION TO 
OSCILLATION CHARACTERISTICS AND TEMPERATURE 
DEPENDENCE OF X-BAND PULSED RUBY MASER 

A64-23451 


ZERO FIELD MILLIMETER MASER USING FERRIC ION IN 
RUTILE HOST CRYSTAL, OBTAINING RATE EQUATIONS FOR 
THREE-LEVEL OPERATION A64-24731 

APPROXIMATION OF SPIN-LATTICE RELAXATION USED TO 
SIMPLIFY ANALYSIS OF SELF-CROSS-RELAXATION MASER 
PERFORMANCE A65-10548 

SPIN RESONANCE 

THREE-LEVEL SOLID STATE RUBY MASER OPERATING IN S- 
BAND INVESTIGATED, USING SPIN HAMILTONIAN 

A64-23446 


SPIN-SPIN COUPLING 

QUANTUM FLUCTUATIONS IN SINGLE MODE CAVITY COUPLED 
TO LOSS OSCILLATORS IN THERMAL EQUILIBRIUM 

A64-23370 


STABILITY 

GEOMETRICAL OPTICS OF MULTIREFLECTOR OPTICAL 
RESONATORS - CONDITIONS FOR STABLE OPERATION - 
OPTICAL MASERS AND LASERS 

AFCRL— 63-115 N63-16686 

FREQUENCY STABILITY 6 PRECISION OF HYDROGEN MASER 
NAS A- CR— 56550 N64-24108 

COMPONENTS AND STABILITY OF HYDROGEN MASERS 
NASA-CR-58542 N64-29697 

STABLE OSCILLATION 

REGIONS OF STABILITY AND INSTABILITY OF 
SINUSOIDAL OSCILLATIONS DETERMINED FOR MASER 

A65-10902 


STANDING WAVE 

TRAVELING AND STANDING WAVE MODES IN FABRY- PEROT 
LASER CAVITIES WITH ROOF-TOP AND CORNER-CUBE 
REFLECTORS A65-12178 

STAR FIELD 

STAR FIELD PHOTOGRAPHY AND LASER RANGING 
TECHNIQUES FOR OBTAINING CARTOGRAPHIC AND GEODETIC 
DATA FROM MANNED ORBITAL SATELLITE 

SSD-TDR-64-145 N65-10294 

STATIC PRESSURE 

PUMP ENERGY REDUCTION REQUIRED FOR SOLID STATE 
RUBY LASER BY GAMMA RAY DAMAGE AND HIGH STATIC 
PRESSURE APPLICATION - MICROWAVE SPECTRUM 

N63-18709 

STATISTICS 

STATISTICAL FLUCTUATION MEASUREMENTS IN OPTICAL 
SECOND HARMONIC GENERATION USING LONG AND SHORT 
TIME CONSTANT DETECTOR CIRCUITS OF RUBY LASER 
BEAM 

TN-R-121 N65-12920 

STEERING 

LASER BEAM STEERING FOR DEEP SPACE COMMUNICATION 
NAS A-CR— 59874 N65-13138 

STIMULATED EMISSION 

STIMULATED EMISSION OF OPTICAL RADIATION FROM 
ERBIUM-DOPED CALCIUM FLUORIDE, ANALYZING 
WAVELENGTHS AND ENERGY LEVEL DIAGRAM 

A64-12517 

ELECTRONIC AND MUTUAL COMPONENTS OF STIMULATED 
EMISSION IN LASERS, EVALUATING PERTURBATION ENERGY 
BETWEEN MAGNETIC FIELD OF INCIDENT RADIATION AND A 
LASER ELECTRON A64-13432 

LASER INDUCED ELECTRON EMISSION FROM A TUNGSTEN 
POINT THAT APPEARS TO HAVE TWO DISTINCT RANGES OF 
RISE AND DECAY TIME A64-13434 

STORED ENERGY LOSS FROM HIGH POWER LASER DUE TO 
STIMULATED EMISSION BY PHOTON AVALANCHE FROM 
POPULATION INVERSION A64-16963 

LASERS AND MASERS, PRESENTING THEORIES OF 
STIMULATED AND SPONTANEOUS RADIATION EMISSION, 
AMPLIFICATION AND EXCITATION OF MOLECULES 

A64-17349 

LASER ACTION IN RESONATOR OF UNBOUNDED PLANE 
PARALLEL SLAB CONTAINING ACTIVE MEDIUM 
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A64-17369 

PROPULSION SYSTEM CONCEPT, USING STIMULATED 
EMISSION OF RADIATION TO PRODUCE PHOTON BEAM FOR 
THRUST A64-19483 

STIMULATED RADIATION OF CARBON MONOXIDE AND 
NITROGEN MOLECULAR GASES MEASURED TO STUDY 
EXCITATION MECHANISMS OF POPULATION INVERSION IN 
PULSED GAS LASER A64-22827 

STIMULATED RAMAN EMISSION FROM NITROBENZENE FILLED 
CAVITY AT 90 DEGREES TO RUBY LASER BEAM 

A64-22834 

LIGHT RADIATION FIELD DESCRIBED QUANTUM 
MECHANICALLY BY DENSITY MATRIX AND CLASSICALLY BY 
FLUCTUATING WAVE AMPLITUDE A64-23373 

STIMULATED EMISSION OF OPTICAL PHONONS PRODUCED IN 
ALPHA QUARTZ BY ULTRAVIOLET PUMPING 

A64-23456 

STIMULATED SPECTRUM COMPONENTS OF RUBY LASER 
EMISSION INVESTIGATED AT LIQUID NITROGEN 
TEMPERATURF A64-23969 

SPECTRAL CHARACTERISTICS, TEMPERATURE DEPENDENCE 
AND CONTINUOUS WAVE OPERATION OF STIMULATED 
EMISSION IN GALLIUM ARSENIDE P-N JUNCTION LASER 

A64-24057 

INJECTION LASER CHARACTERISTICS CONSIDERING LASER 
ACTION IN P-N JUNCTION OF GALLIUM ARSENIDE 

A64-26246 

STIMULATED EMISSION SPECTRA OF RUBY LASER OPERATED 
IN TRAVELING WAVE MODE, EXAMINING HOMOGENEOUS 
BROADENING OF ZERO PHONON LINES 

A64-26 843 

PHONONS GENERATED BY STIMULATED RAMAN PROCESS MOST 
LIKELY CAUSE OF LASER INDUCED DAMAGE TO 
TRANSPARENT DIELECTRIC MATERIALS 

A64-27389 

TIME DEPENDENT VARIATION OF RUBY LASER STIMULATED 
EMISSION INTENSITY A64-27443 

CONTINUOUS REGIME OPTICAL GENERATOR OUTPUT, 
THRESHOLD PUMPING LEVEL, INVERSE POPULATION 
DENSITY AND INDUCED RADIATION ENERGY 

A64-28 026 

BOOK ON PRINCIPLES AND HISTORICAL ORIGIN OF MASERS 
AND LASERS A64-28361 

HOT PRESSED POLYCRYSTALLINE AND SINGLE CRYSTAL 
DYSPROSIUM DOPED CALCIUM FLUORIDE LASER 

A64-28 362 

AROMATIC ORGANIC LASER DEVELOPMENT 

AD-429409 N64-3112L 

MULTIPLE QUANTUM TRANSITIONS AND LASER LINE 
SPLITTING IN OPTICALLY PUMPED LASERS FOR 
INCOHERENT BROADBAND SOURCES A65-10184 

ADVANCES IN STIMULATED RAMAN EFFECT NOTING ACTIVE 

MATERIALS, EMISSION LINE INTENSITY AND TYPES OF 
RADIATION A65-I2359 

EXCITATION PROCESSES IN GAS LASERS COVERING 
LIFETIME, PUMPING CONSIDERATIONS, ELECTRON 
BOMBARDMENT AND CASCADE LASERS A65-12389 

STIMULATION 

MEASUREMENT OF RAMAN SCATTERING CROSS SECTIONS FOR 
CALCULATING STIMULATED RAMAN SCATTERING EFFECTS - 
RUBY LASER N63-23546 

STORAGE 

STORAGE AND INTERNAL PROPAGATION LOSSES AFFECTING 
EFFICIENT OUTPUT PERFORMANCE OF RUBY LASER 
AFCRL— 64-151 N64-19665 

STREAK PHOTOGRAPHY 

UTILIZATION OF HIGH-SPEED IMAGE CONVERTER CAMERA 
TO STUDY THE TIME VARIATION OF THE OUTPUT 


RADIATION FROM A 15-CM-LONG RUBY LASER 

A63-21167 

STRONTIUM TITANATE 

GROWTH OF LARGE CUBIC CRYSTALS FOR LASERS FROM 
STANNATES, TITANATES, AND ZIRCONATES OF BARIUM 
AND STRONTIUM 

AD-442555 N64-29681 

STRONTIUM ZIRCONATE 

GROWTH OF LARGE CUBIC CRYSTALS FOR LASERS FROM 
STANNATES, TITANATES, AND ZIRCONATES OF BARIUM 
AND STRONTIUM 

AD-442555 N64-29681 

SUBMILLIMETER WAVE 

DEVELOPMENTS IN MILLIMETER AND SUBMILLIMETER 
TUBES, INCLUDING ELECTRON BEAM TECHNIQUES AND 
LASER DEVICES A63-11983 

LASER CRYSTALS AT SUBMILLIMETER WAVELENGTHS - 
OPTICAL PROPERTIES N63-13754 

MASER DEVICES TO GENERATE MILLIMETER AND 
SUBMILLIMETER WAVES 

ITR-2 N64-31191 

SUPERCONDUCTING MAGNET 

NOISE MEASUREMENTS FOR AN S-BAND TRAVELING WAVE 
MASER WITH AN AIR CORE SUPERCONDUCTING MAGNET, 
OPERATING AT 4.2 DEGREES K A63-24808 

SUPERHETERODYNE RECEIVER 

COMPARATIVE ANALYSIS BETWEEN OPTICAL ANALOG OF 
DOPPLER RADAR AND MODULATED LASER CARRIER IN WHICH 
MODULATION IS EXTRACTED AFTER DETECTION OF 
ENVELOPE IN OPTICAL WAVE A64-26741 

SUPERHETERODYNE RECEIVER INCORPORATED IN LASER 
RADAR SYSTEM, NOTING ADVANTAGES AT OPTICAL 
FREQUENCIES A65-12371 

SURFACE INTERACTION 

HIGH POWER LASER RADIATION INTERACTION WITH 
ABSORBING OPAQUE SURFACES, ESTIMATING TEMPERATURE 
RISE AND DEPTH OF VAPORIZED HOLE 

A65-11324 

SURFACE IONIZATION 

TIME RESOLVED SPECTROSCOPIC OBSERVATIONS OF 
RADIATION EMISSIONS FROM HICROPLASMA DUE TO TARGET 
SURFACE IONIZATION BY RUBY LASER BEAM 

A65-10484 

SURGERY 

PRINCIPLE OF LASER OPERATION AND APPLICATIONS OF 
LASERSIN COMMUNICATIONS, ANTIMISSILE WEAPONS, 
OPTICAL SURGERY, WELDING, AND CUTTING 

N64-32232 

SWITCHING 

APPROXIMATE SOLUTIONS FOR BUILD-UP, MAIN BODY AND 
DECAY OF OPTICAL GIANT PULSES FROM A Q-SWITCHED 
LASER A64-12500 

IMPROVED MECHANICAL Q-SWITCHING FOR LASERS USING 
LUMMER-GEHRCKE PLATE AND ROTATING PRISM 

A64-24073 

COMPUTER PROGRAM FOR GAIN AND LOSS CHARACTERISTICS 
OF LASERS, GALLIUM ARSENIDE LASER DIODES, AND 
SWITCHING IN INJECTION LASERS 

QPR-4 N64-30534 

SWITCHING CIRCUIT 

HIGH CURRENT PULSE GENERATION FOR GALLIUM ARSENIDE 
LAMPS AND LASERS BY SOLID STATE CIRCUIT, USING 
SHOCKLEY DIODE AND SCHMITT TRIGGER 

A65-12395 

SWITCHING ELEMENT 

METAL PHTHALOCYANINES DISSOLVED IN LIQUID ORGANIC 
SOLVENTS FOR USE AS REPEATABLE Q-SWITCHING 
ELEMENTS FOR RUBY LASERS A64-17608 

GIANT LASER PULSES GENERATED, USING ORGANIC 
COLORANT SOLUTION AS OPTICAL SWITCH 

A64-27933 


1-68 


SUBJECT INDEX 


TRANSDUCER 


ORGANIC DYE MATERIALS FOR USE WITH PASSIVE RUBY 
LASER Q-SWITCHING ELEMENTS 

TO-B-64-54 N64-30685 

T 

TELECOMMUNICATION 

PHYSICAL PHENOMENA WHICH AFFECT LIGHT MODULATION 
AND ITS APPLICATION TO TELECOMMUNICATIONS 

A64-27704 

TELESCOPE 

LASER RANGING SYSTEM - SIGHTING TELESCOPE, 
TRANSMITTER, RECEIVER OPTICS N64-12564 

TELSTAR SATELLITE 

RUBY TRAVELING-WAVE MASERS FOR TELSTAR SATELLITE 
COMMUNICATION SYSTEMS N64-11088 

TRAVELING WAVE MASER FOR SATELLITE COMMUNICATION 
GROUND STATION RECEIVER - TELSTAR SATELLITE 

N64-110B9 

TEMPERATURE DIFFERENCE 

FINITE LASER PULSE TIME EFFECTS ON TEMPERATURE 
WAVE RETARDATION IN FLASH OIFFUSIVITY TECHNIQUES 

A65-12488 

TEMPERATURE EFFECT 

GALLIUM ARSENIDE LASER PROPERTIES ARE DISCUSSED, 
SHOWING THE TEMPERATURE DEPENDENCE OF FABRY-PEROT 
MODES, THRESHOLD CURRENT DENSITY, AND CW OPERATION 

A63-22282 

SPIN LATTICE RELAXATION TIME RELATION TO 
OSCILLATION CHARACTERISTICS AND TEMPERATURE 
DEPENDENCE OF X-BAND PULSED RUBY MASER 

A64-23451 

LASER OSCILLATION THRESHOLD, EXAMINING EFFECTS OF 
CHROMIUM ION CONCENTRATION, RUBY SAMPLE DIAMETER 
AND LENGTH, CAVITY END PLATE REFLECTIVITY AND 
TEMPERATURE A64-23977 

INJECTION LASER OUTPUT LIMITATION BY HEATING 
EFFECTS A65-13501 

TEMPERATURE MEASUREMENT 

NOISE PERFORMANCE OF TRAVELING WAVE MASER IN TERMS 
OF EQUIVALENT NOISE TEMPERATURE 

A64-15245 

THERMAL DIFFUSION 

FINITE LASER PULSE TIME EFFECTS ON TEMPERATURE 
WAVE RETARDATION IN FLASH DIFFUSIVITY TECHNIQUES 

A65-12488 

THERMAL DIFFUSIVITY 

THERMAL DIFFUSIVITY OF SOLIDS USING LASER AS PULSE 
HEAT SOURCE 

ASD-TDR-63-882 N64-14116 

THERMAL EXPANSION 

INTERFEROMETER STUDY OF TRANSIENT OPTICAL 
PHENOMENA PRODUCED BY THERMAL EXPANSION IN SOLID 
STATE LASER MATERIALS A64-16300 

THERMAL RADIATION 

STATISTICS OF MULTIMODE LASER SIGNALS DERIVED AND 
COMPARED WITH THOSE OF INCOHERENT RADIATION 

A64-28305 

THERMAL STRESS 

ACOUSTIC SIGNAL GENERATION IN LIQUIDS DUE TO 
THERMAL STRESS TRANSIENTS A64-15890 

THERMIONIC EMISSION 

BEAM-PLASMA MICROWAVE INTERACTION AND LASER 
STIMULATED THERMIONIC EMISSION - ELECTRON TUBES 
EE-560 N63-19140 

THERMIONIC LASER OPERATION, EXAMINING NUCLEAR HEAT 
CONVERSION TO COHERENT RADIATION, USING ARC MODE 
DISCHARGE A64-15878 

THETA PINCH 

SPATIAL ELECTRON DENSITY MEASUREMENTS IN FAST 
THETA-PINCH PLASMA BY LASER EXCITATION OF COUPLED 
INFRARED RESONATORS A64-22835 


PLASMA THETA PINCH FOR OPTICAL PUMPING AND LASER 
OUTPUT AND ENERGY COUPLING EFFICIENCY OF 
DIELECTRICALLY COATED CALCIUM TUNGSTATE /NEODYMIUM 
ION/ A65-13494 

THIN FILM 

THIN FILM PHOTOCATHODES AND ELECTRON MULTIPLIERS 
FOR LASER DETECTOR 

AD-606680 N65-I2060 

THOMSON EFFECT 

THOMSON SCATTERING OF LASER BEAM FROM LABORATORY 
HYDROGEN PLASMA 

RR- 187 N64-32440 

THRESHOLD 

LOWER THRESHOLD OF STIMULATED EMISSION FROM 
GALLIUM ARSENIDE SEMICONDUCTOR MASERS 

N63-22258 

NEAR AND FAR FIELD BEAM DIFFRACTION PATTERNS OF 
RUBY LASER NEAR THRESHOLD N64-13745 

AXIAL VIBRATION MODES IN RUBY LASER OUTPUT 
OPERATED NEAR THRESHOLD N64-13746 

THRESHOLD CURRENT 

EFFECT OF UNIAXIAL STRAIN ON THRESHOLD CURRENT AND 
OUTPUT OF GALLIUM ARSENIDE LASER DIODES 

A64-1 3354 

TEMPERATURE DEPENDENCE OF THRESHOLD CURRENT IN 
HEAVILY AND LIGHTLY DOPED GALLIUM ARSENIDE LASERS 

A65-10291 

THULIUM 

THULIUM AND DYSPROSIUM IONS USED IN CALCIUM 
FLUORIDE LASERS TO PRODUCE ABSORPTION BANDS IN 
CONVENIENT SPECTRAL REGIONS A64-23438 

TIME CONSTANT 

INTERNAL LOSSES EFFECT ON RADIATION POWER IN LASER 

A64-28256 

TIME DEPENDENCY 

TIME DEPENDENT VARIATION OF RUBY LASER STIMULATED 
EMISSION INTENSITY A64-27443 

TIMING APPARATUS 

TIME INTERVAL COUNTING FOR ONE FOOT RESOLUTION 
LASER RANGE FINDER, NOTING EXTENSION TO TIME 
INTERVAL EXTREMES A65-11334 

TIN COMPOUND 

GROWTH OF LARGE CUBIC CRYSTALS FOR LASERS FROM 
STANNATES, TITANATES, AND ZIRCONATES OF BARIUM 
AND STRONTIUM 

AD-442555 N64-29681 

TITANIUM 

LASER INDUCED EMISSION OF ELECTRONS, IONS AND 
NEUTRALS FROM TITANIUM AND DEUTERATED TITANIUM 
DISKS A65-10289 

TORSION 

DETERMINATION OF ENERGY OF PULSED LASER BEAM BY 
TRANSFER OF PHOTON MOMENTUM TO BALLISTIC PENDULUM 
NOLTR-63-82 N64-31247 

TRACKING SYSTEM 

OPERATIONAL 960-MC MASER SYSTEM FOR DEEP-SPACE 
TRACKING MISSIONS 

JPL-TR- 32-306 N63-10250 

COMMUNICATIONS AND TRACKING APPLICATIONS OF 
SEMICONDUCTOR INJECTION LASERS, CONSIDERING 
BANDWIDTHS, USABLE SIGNAL, PULSE SYSTEM, 
TRANSMITTER POWER AND EFFICIENCY 

A64-11737 

INTERFEROMETRIC TRACKING SYSTEM USES SPATIAL AND 
TEMPORAL COHERENCE AND SHORT WAVELENGTH AND HIGH 
DEGREE OF COLLIMATION OBTAINABLE WITH LASER 

A64-26745 

TRANSDUCER 

SE I SOMOGRAPHS, BOTH OF PENDULUM AND STRAIN TYPES, 
WHICH WILL USE GASEOUS LASER TRANSDUCERS 

A63-26026 
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TRANSFER FUNCTION 

COHERENT LIGHT - TRANSFER FUNCTIONS, PROPAGATION, 
MICROWAVE AND OPTICAL RADARS, OPTICAL 
MEASUREMENT, AND FAR FIELD ANTENNA PATTERN 
D- 5210-70-T80- 110 N65-12282 

TRANSIENT OSCILLATION 

TRANSIENT BEHAVIOR OF SOLID STATE MASERS IN TERMS 
OF MACROSCOPIC RATE EQUATIONS, BASED ON BOLTZMANN 
EQUATION FOR DENSITY MATRIX AND MAXWELL EQUATIONS 

A63-25055 

OPERATION MODES OF THREE-LEVEL MASER, ANALYZING 
RATE EQUATIONS BY SEMI QUANTITAT I VE METHODS OF 
NONLINEAR MECHANICS A64-23976 

OSCILLATOR CHARACTERISTICS OF COOLED UNSILVERED 
RUBY LASERS OPERATING AT 77 DEGREES K 

A65-10222 


INSTANTANEOUS BROADBAND TRAVELING WAVE MASER 
SYSTEM - REQUIREMENTS FOR STRUCTURE AND MAGNETIC 
FIELD 

RADC-TDR-63-461 N64-12592 

SOLID STATE 6 TRAVELING WAVE MASER TECHNIQUES 
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A64-I6342 

LASER OPTICAL CHARACTERISTICS CALCULATED BY 
EINSTEIN METHOD OF PROBABILITIES, USING ENERGY 
LEVELS AND PROBABLE TRANSITION AS INITIAL DATA 
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LASER CAVITIES WITH ROOF-TOP AND CORNER-CUBE 
REFLECTORS A65-12178 
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AND LASER AMPLIFIERS A64-20919 

ENERGY LOSS DUE TO SELF-STIMULATED EMISSIONS IN 
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TRANSMITTER, RECEIVER OPTICS N64-I2564 

SUN-POWERED LASER TRANSMITTER - MATERIALS, DESIGN, 

FABRICATION, COOLING, AND OPERATION 

ASD— TDR-6 3—727 N64-12870 
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DOPPLER EFFECT OBSERVATION IN REFLECTED LASER BEAM 
FOR SATELLITE VELOCITY MEASUREMENT 


AD— 434227 


1 1 ns 
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CHANGING LINEAR POLARIZATION WITH CONTROLLABLE 
MAGNETIC FIELD A64-26109 
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